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Abstract 
This paper deals with the intersection of the didactics of English as a Foreign Language 
(EFL) and of Mathematics. One of the presenters works in a Teacher education program at a 
university and the other teaches mathematics at a bilingual school.  In the Teaching EFL program 
at a university in Bogotá, pre-service teachers leave with a strong background in language, while 
the market seems to have a high demand for bilingual content area teachers. Trying to meet this 
need, we conducted an action research study that looks into the training of 12 pre-service English 
teachers to teach math as subject matter. We conducted a qualitative action research that collected 
data with observations, interviews and questionnaires on what happened during and after the 
training, and on how the participants felt about what was happening.  
The trainees received a 30-hour training course and four follow-up sessions in a 
classroom.  The intervention drew on Early childhood mathematics (ECME) trying to strike a 
balance between a very direct, didactic, and teacher-centered approach to ECME, and a play-
based, child-centered, non-didactic approach to ECME (Sherman-Levos 2010). Trainees worked 
on the concepts of principles and strategies, standards and vocabulary to teach Math, 
measurement and geometry, math operations, and problem solving. The professional 
development also drew on these aspects of CLIL: a) Six stages of reflection; b) CLIL mind 
mapping; c) CLIL lesson planning; d) CLIL lesson plan teacher notes; and e) CLIL unit checklist. 
The results highlighted that by understanding English and Math didactics, it is possible to 
teach to construct a methodology with which participants gain knowledge of the subject while 
teaching foreign language. 
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Introduction 
The present research work is about how teachers can continue with their professional 
development as language teachers once their period of formal education is over. It also shows 
how teacher researchers can provide opportunities for such development to take place. The need 
for ongoing teacher education has become a relevant theme in language teaching environments 
and has been given renewed focus as a result of teacher-led initiatives such as action research. 
The need for ongoing renewal of skills and knowledge is not only a reflection but also a response 
to the fact that not everything teachers need, can be provided at pre-service level, as well as the 
fact that the knowledge base of teaching is constantly changing. 
This study dealt with the idea of contributing in the pre service teachers’ professional 
preparation by providing them with some training and advisement in the design of a didactic 
proposal to explore, find and learn new teaching practices and successful strategies for teaching 
Math. Centered on this purpose, it was essential to give a general overview on professional 
development aspects, Bilingual Education and the Math process on these contexts as well as to 
consider Math Didactics. In order to accomplish the objectives listed by the University in the 
Bilingual education program, it was crucial to start this training with last semester or senior 
students in order to make feel them self-confidence  and competent teachers during their 
pedagogical practices.  
At the beginning of this paper, we discussed some antecedents and relevant literature 
around this topic, then we dealt with the research and instructional designs; after that; the 
researchers analyzed the data collection methods and instruments to finally present the findings 
and results emerging from the implementation to drew conclusions and describe teaching 
implications in this matter. 
 As a diagnostic stage, it was necessary to design and apply some data collection 
instruments with a sample taken from pre-service and in-service teachers from the Bilingual 
Education program of a private university, and some Math teachers from a private school in order 
to gather information from the current state of their didactic competence, teaching experience in 
different content areas, personal experiences and expectations. This diagnosis was useful to 
explore their syllabus and their daily routine as Math teachers.  
 As a result of the first stage, we gathered valuable information from the instruments 
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applied, for example, students claimed not to have enough preparation for teaching areas of 
knowledge (Science Math, Social studies etc) in spite of having a subject into their syllabus 
called “Content based Instruction”, where they had learnt general aspects in regards to this 
matter. (Annex 1) 
 They said that the program did not make emphasis on every single subject; it means that it 
was just an overview. Thus, they expressed the necessity to acquire more tools and skills for 
teaching these areas (Annex 2), taking into account that this is a real problem that English teacher 
must face. The interview asked them if they had been exposed to teach content areas and 58% of 
them expressed to be in this kind of situation. (Annex 3) But most of their complaints were in 
Math, since they did not know how to teach this subject properly, in other words in a didactic 
way. (Annex 4)  
 Additionally, seven pre service teachers from the Bilingual Education program were 
interviewed and they reinforced this necessity with their answers, (Annex 5) because they had 
noticed that even though they finished a bilingual education program as teachers, they did not 
have the strategies and the competences to teach content areas successfully.  
 They affirmed that most of schools offered them not just to teach English but other 
subjects, so the major demand was teaching different areas through English.  So, they accepted 
this kind of jobs but they were not sure during their practices. Also, analyzing their answers, it 
was evident that Math is one of the most difficult subjects to teach, they expressed the need to 
foster their didactic competence to get better results with their students.  
 On the other hand, we applied a questionnaire for in-service teachers’ from a bilingual 
School to complement the evidence (Annex 6), where they expressed that their proficiency at 
teaching content areas was acquired through the years of experience, it was not given by any 
specific training from the universities. At the same time, they had noticed some problems in the 
student's’ learning process specifically in Math, taking into account that this subject was taught in 
English. For this reason, the study selected pre-services teachers as a research population in order 
to design a math teaching training.  
 
 To sum up, the research problem underlined was: The necessity of enrolling ESL pre- 
service teachers in a teacher professional development program on Math teaching strategies in 
order to strengthen their Math teaching competencies in ESL, and impact their English 
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proficiency and methodology. Despite being prepared to be competent teachers in bilingual 
schools’ settings based on the aspects mentioned above, students from the Bilingual education 
program had shown to have very basic competences for teaching the academic English of specific 
content areas, so there was a necessity of enhancing their didactic competence. This was 
experienced during their practicum especially when they approached situations at bilingual 
schools in particular areas of knowledge. To accomplish this goal, it was necessary to foster, 
develop, and strengthen the didactic competence of pre service teachers for teaching in a 
bilingual context. 
 Thus, the research question of this study was:  How may the implementation of a 
teacher development program on Math teaching techniques impact the English proficiency and 
methodology of a group of bilingual pre-service teachers?  In consequence, the object of this 
research was: Teachers Professional Development for Second Language Teaching and the field  
was: Teaching development in the use of Math strategies for English teachers.  Similarly, the 
general objective proposed was: To establish the impact of a teacher development program in 
Math teaching and learning on service teachers. 
Accordingly, in order to accomplish the main objective, it was necessary to formulate the 
following specific objectives: 
 To build a body of knowledge regarding and following the literature review, based on a 
general panorama of the designing of a teacher development program for teaching Math. 
 To design and implement a Math program, using techniques for service teachers to impact 
their English proficiency and methodology. 
 To evaluate the math strategies program for ESL teaching based on English language and 
Math methodology. 
Finally, this paper will contribute to the necessity of supporting and fostering pre-service 
teachers at a private university to make them strong on the current challenges about teaching 
content areas, especially in Math for first grade.  It means that they will receive a specific training 
on Math techniques, ways to plan classes with a specific purpose in order to get student´s 
comprehension and student´s motivation on each lesson.  To make these intentions become real, 
it is necessary to give essential elements to promote their Math teaching experiences to be 
successful, by studying some relevant aspects that make part of the teaching process in bilingual 
contexts. 
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The need for high quality English teaching strategies in subject matter content, including 
Math, is an undeniable reality in our bilingual schools nowadays.  In order to respond to the 
academic and language needs of students when learning core content areas in English as a foreign 
language, teachers need to get involved in professional development experiences that not only 
strengthen their teaching skills, but also get them sufficiently prepared and equipped to overcome 
the challenges faced in their everyday practice at today’s bilingual schools. This will 
unquestionably help to lessen the gap between content and language learning in two different and 
separated ways, and will likely be accountable for student improvement and academic success. 
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Justification 
Nowadays, there is an urgent need of highly qualified English teachers in Colombia and 
everywhere in the world. As the universal language of globalization, English has spread 
worldwide and, with it, the importance of mastering English in communication for different 
purposes. As a result, learning English is no longer a hobby or a professional plus but an essential 
necessity for today's society. This worldwide demand for English has created an enormous 
demand for quality language teaching practices, strategies, materials and resources. "The ever-
growing need for good communication skills in English has created a huge demand for English 
teaching around the world" (Richards, 2006). The demand for an appropriate teaching 
methodology is therefore as strong as ever. 
Things become even more demanding for bilingual schools, where the teaching of English 
for academic purposes in different content areas plays a main role in the curriculum. In these 
contexts, English teachers are required to have the skills and abilities to teach not just English, 
but also content areas. This represents serious challenges for English teachers at bilingual 
schools, especially because they have to approach real situations teaching a subject matter during 
their daily teaching practice, and many of them feel neither confident nor prepared enough to do 
it. They need to develop competencies and expertise in teaching English for specific academic 
purposes.      
Additionally, the teaching of English for specific content areas does not seem to be a 
major matter of concern for many teaching training undergraduate programs in some private 
universities of Bogotá. As reflected in the curriculum of many of them, this area of knowledge is 
not considered or contemplated as a core subject. Instead, it appears evenly incorporated or 
embedded in some courses of the curriculum. Although it might be implicitly or explicitly 
integrated in some of the courses that are part of their curricula, university teaching training 
programs need to pay more attention to their students' academic preparation in terms of teaching 
English for core content areas.  
It was evidence in two aspects. The first analyzing the PEI of the Bilingual Education 
Program of a  private university where the researches work on pre service teachers have during 
their curriculum just one subject called content based instruction where they have the opportunity 
to learn different strategies and didactic to teach Social studies, Science and Math. But according 
with the diagnostic the pre service teachers expressed that it was not enough.  
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Secondly during the diagnostic interview the 58% of pre service teachers expressed that 
they did not receive an academic training to teach content areas while the 42 % of  in service  
teachers claimed that they were able to teach content  areas because they studied by themselves  
taking some workshops and personalized classes.  
 
One of the major challenges for pre service teachers when teaching content areas in 
bilingual contexts is Math. It is a demanding subject for them in terms of vocabulary and learning 
methodologies, because some students claim that they have received a wide training in teaching 
English but perhaps not enough for bilingual areas. So, pre service teachers should try to raise 
problems or investigate situations in context to discover mathematics in Science, Technology, 
and Arts. But in order to achieve it, teachers need to analyze and reflect about their teaching 
practices, methods and strategies. 
The bilingual education program at a private university in Bogotá, trains highly qualified 
and competent teachers to hand English as a foreign language. At the same time, pre service 
teachers have a subject called Bilingual Education in which students have to analyze implications 
of bilingualism, meaning of proficiency and language skills and an overview about 
methodologies of ESL pedagogy.  
Likewise, students receive a training based on a subject called Content-based Instruction 
that promotes the importance to understand semantics and pragmatics where the meanings of the 
words and the development of conversations in context are the main core. Moreover, it primarily 
aims to maximize student´s knowledge regarding the components of the language that happens 
daily as part of the communication with others.  
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Chapter I 
 
Theoretical Framework 
This chapter presents a foundation of the literature review and definitions that are relevant 
to the current study, taking into account its main purpose of implementing a program to 
strengthen bilingual education pre-service teachers’ competencies in teaching Math.  Therefore, 
the following three main underlying constructs are relevant to the current study:  Professional 
Development, CLIL approach (Content language integrated learning) and Didactics of 
Mathematics education. 
Previous studies 
Before starting with the theoretical framework, it was necessary to consider some relevant 
research around the main concern of this study that the following authors have done at a national 
and an international level: In his research “Experiencias reflexivas y formadoras en el ejercicio 
docente en Matemáticas” (2014) from Universidad Nacional de Colombia, Edgar Mayor 
Cardenas developed an essay about his educational experiences in the teaching of mathematics 
during long years of his work. He addressed the reflection argued and illuminated by the 
pedagogical and didactic disciplines, on topics such as: effects of primary school education of the 
author; and its implications in the teaching of mathematics.  As a result of this critical and 
argumentative process, the author proposes topics for discussion and reflection so that teachers 
think about their work with the aim of improving the training process at the school. Thus, this 
research is relevant for the current study, given the importance of teachers’ reflection as a means 
to improve teaching practices and student learning, which has a lot to do with the purpose of our 
research. 
Another research study that supports this action research is Jermaine S. McDougald’s 
work “Estado del arte del aprendizaje de contenido e idiomas en Colombia, (2009), from Colegio 
Internacional de Educación Integral CIEDI in Bogotá”. In his article, he describes and discusses 
the state of language and content teaching as well as the role of English in bilingual education in 
Colombia, the underlying principles and the future of CLIL in this country. According to him, 
private schools and universities in Colombia have been doing more with English and content, 
thereby demanding more in terms of professional development in order to better understand how 
content and language go together. He also argues that using the CLIL approach requires teachers 
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and school administrators to rethink the traditional concepts of language teaching in Colombia. 
Finally, the findings of his study not only show the need to do more research in terms of 
content and language integration using the CLIL approach in Colombia, but also highlight the 
feasibility of increased in-service courses in order to re-train teachers on different teaching 
methods and different ways of working with content specific language in a CLIL environment. 
All of this is, with no doubt whatsoever, extremely supportive, valuable, and useful material for 
the current study. 
International studies  
In addition to the prior studies carried out at a national level, there is international 
research that supports the current study as follows: Couch Kathryn’s research “Math Teachers 
‘Experiences learning and Teaching Math” (2016), from Walden University, is useful and 
pertinent for the current study, given its purpose and qualitative nature. This study was carried 
out in the Southwest University State, where elementary students were struggling to attain 
proficiency in math and had been failing to meet the standards in math on the Arizona instrument 
to measure standardized testing. As a result, many of these students had been prepared for more 
advanced math courses as they continued their schooling, and this failure to attain proficiency in 
math could have continued to impact the school´s ability to make adequate yearly progress.  
The purpose of this case study was to explore the perspectives of elementary math 
teachers toward teaching math, their preparation to teach math, and the possible influences they 
may have on their student´s math skills development.  The English Language Teachers in this 
study indicated that they did not feel prepared to teach elementary math when entering the 
classroom after their teacher preparation programs, and that they wanted to gain more content 
knowledge and learn more strategies to teach math.  
Additionally, Jim Cummins’ article Bilingual Education and Content and Language 
Integrated Learning (CLIL): Research and its classroom implications (2013), from the University 
of Toronto, provides this study with significant contributions and research-based information in 
regards to CLIL and Bilingual Education. In his article, Cummins (2013) not only characterizes 
and classifies key concepts in these fields, but he also addresses the role of cross-linguistic 
transfer, and points out the benefits of teaching for cross-linguistic transfer. Among these 
benefits, Cummins includes greater awareness of similarities and differences in the two 
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languages, deeper understanding of curriculum content as a result of reinforcement across 
languages, and the ability for students to showcase their growing identities as bilinguals who can 
use two languages in socially and intellectually powerful ways.   
As a result of his findings, Cummins concludes that well-implemented bilingual programs 
promote strong oral and written language skills in the target language without affecting students’ 
proficiency in the first language.  
After reviewing the most relevant literature to the current study, it is necessary to provide 
a framework of teacher professional development by explaining its background, some definitions 
and some characteristics. It is also important to determine how this theory is related to SLTE 
(second language teacher education). Additionally, as this study focuses on a teacher preparation 
program, this chapter incorporates a brief description of the education and practical training as a 
central component in a teacher education program. After that, it addresses the most important 
aspects of CLIL to clarify the steps to design the didactic units; finally, the final section of this 
chapter deals with the didactics of Mathematics, given its relevancy to the current study. 
Theoretical constructs 
General Overview of Professional Development 
Taking into account that teacher professional development is a complicated, extended and 
deeply personal process that has no start or end point, it is important to understand the different 
contexts that are involved in it, in order to locate the context for this study. These are: apprentice 
teachers who enter the classroom for the very first time; pre-service teachers who are part of a 
teaching education program; experienced teachers who understand and overcome classrooms 
dilemmas and teachers who participate in teacher trainings. 
According to Desimore, Porter, Garet, Yoon and Birman (2002), professional 
development is considered an essential mechanism for deepening teachers’ content knowledge 
and developing their teaching practices. Also, Ma (1999) cited by Demore, Porter, Garet, Yoon 
and Birman (2002) affirmed that such effective practices require teachers to have a deep 
understanding of the content they teach. This is the most important definition to support this 
study taking into account that it pretends to train pre-service teachers in Math content. 
In addition, Diaz (2004) affirmed that professional development can be defined as a 
career-long in which educators fine-tune their teaching to meet students’ needs or be understood 
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as a job-embedded commitment that teachers make in order to further the purposes of the 
profession while addressing their own particular needs. 
Likewise, Loucks-Horsle and Mundry (1999) set out that professional development 
transforms teaching and builds substantial knowledge of a specific content. Based on these 
definitions, the intention of this research is worth mentioning in promoting and transforming the 
pre-service teachers’ practices into successful experiences when they approach situations in 
which it is necessary to teach content. In that sense, this kind of teachers have to gain enough 
knowledge to teach Math and consider the most relevant aspects into the teacher’s professional 
development. 
On the other hand, Philip (2004) holds up several alternative routes to attract the teachers’ 
professional development intention, and he claims that the nature of professional development for 
teachers is related directly to the nature of teaching. That is why, this study considers the 
following a variable that has an impact on the professional development of teacher, 
suggested by Philips (2004), who had recognized and guided the changed pedagogical practice in 
the classroom: Environment in which change is engendered.  According to him, beneficial 
changes in students, related to their intellect, achievement, motivation and other characteristics 
for which educational system must take responsibility did take place as a result of this process.  
These variables could also spotlight this study. 
It seems clear that the chances of bringing about changes in teachers` conceptualization of 
the teaching–learning process must be far higher with an innovation which makes good 
educational sense and for which there are some evidences of effect. Also, teachers actually 
welcome the opportunity to share in the reasons why they are being asked to change their 
practice. The power of the professional lies in the ability to be flexible, to change details of the 
practice in changing circumstances, because the practice is rooted in understanding of purpose 
and is far deeper that blind following of given procedures. It builds changes in pedagogy that 
become intuitive, provides a touchstone for new practices. The innovation being introduced by a 
professional development program must have a positive effect on teaching and learning. In 
addition, Curriculum activities, presented in a mixture of print, visual, game, and software 
resources, will never bring about educational change, the real one lies not in material but in 
people, in the teachers. At the same time, it recognizes the need for supportive materials of 
adequate quality and accessibility. 
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There is universal condemnation in the research literature on professional development an 
INSET day (In-services training day) as a method of bringing about any real change in teaching 
practice. However, this study considers that based on its evidences, not just in-services but also 
pre-service teachers need these opportunities, because it is a significant moment to discuss on 
different methods, new contents, common situations with students and development activities for 
teachers. Only such ways can be the sort of reality in the INSET context, before they are 
practiced in the classroom. This is the first step in the process of teacher conceptual change, 
reinforced by reflection induced by metacognitive (awareness or analysis of one’s own learning 
or thinking processes). Moreover, coaching is known to be a critical process in assisting teachers 
to transfer approaches they have studied in services sessions to new settings. Different studies of 
effect of professional development concluded that of all the features which are normally 
incorporated into professional development programs such as the provision of information, 
demonstration by trainers, opportunities to practice the new method and provision of feedback, 
and it was training that proved to be an essential ingredient when the outcome measurement was 
student change. The expected coach can provide a mirror to assist the teacher in his/her reflection 
on his or her current practice. A knowledgeable and sensitive observer can feedback to the 
teacher detail of actual practice of which the teachers may not themselves be aware. The teacher 
may then be encouraged to examine her own assumptions, beliefs, and concepts concerning 
teaching and learning that give rise to her current practices. 
 
Environment in which change is engendered. 
The evidence is overwhelming for the importance of the school environment (or “school 
culture) in providing the conditions in which innovation may flourish and be sustained. Teachers 
are rarely able to make real changes in their pedagogy unless the school environment in which they 
find themselves is, at the very least, tolerant of innovation. That is why, the presence or absence of 
collegial support and the opportunity to share experiences informally but frequently plays a main 
role; and the other is more related to the extent to which the innovation is embedded in the 
management structure of the school. The collegiality has 10 positive features for a school culture 
posed by Stoll and Fink (1996), cited by Philips (2004). They are to share goals and 
responsibilities for success, continuous improvement, lifelong learning, risk taking, support, 
mutual respect, openness, celebration and humor. Philips also claimed that according to his studies, 
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he found that the type of mutual sharing and assistance would heavily influence the teachers’ 
concepts about the nature of teaching and learning. The positively collegial atmosphere saved 
opportunities for reflection and so an increased chance of building new strategies into intuitive 
practice. 
This research addresses these three aspects in order to understand the teaching contexts and 
also to support and enhance pre-service teacher professional development in their teacher’s 
training. Also, Diaz (2004) recognized the importance of analyzing the current professional 
development practices that are generally compressed by 10 stumbling blocks, but this study will 
only mention the ones that are related to it. 
● The technocratic nature of professional development content. More often than not, 
teachers in professional development programs are taught techniques that they are 
expected to replicate in the classroom. Most of these methods, however effective, are 
standardized for communication purposes and serve the needs of teachers and learners in 
specific contexts. In attempting to transfer these practices into their classrooms, teachers 
need to invest considerably more effort than the professional development planners 
originally anticipated. 
● Inaccessibility of professional development opportunities. Professional development 
opportunities seldom reach teachers when they are really needed. When teachers do not 
help plan and deliver professional development programs, their needs can go unmet. This 
may help explain why only a small percentage of teachers seem able to transfer the 
content covered in a workshop to the classrooms. 
● Little or no support in transferring professional development ideas to the classroom. 
Transferring new ideas to the classroom is perhaps one of the most difficult tasks a 
teacher faces. A lot of effort is put into helping pre-service teachers bridge the gap 
between theory and practice; we may wonder why the same support systems are not 
available to in-service teachers as well. 
● Standardized approaches to professional development that disregard the varied 
needs and experiences of teachers. Researchers have pointed out that teachers go 
through certain developmental stages as they progress in their careers, each of which 
triggers specific needs and crises that they must address. Some of these researchers are 
Fessler & Christensen (1992), Furlong & Maynard (1995), and Huberman (1989), cited 
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by Diaz (2004). The standardized nature of traditional professional development programs 
assumes that all teachers should perform at the same level, regardless of their particular 
experience and needs. 
Having in mind the importance to empower the teachers’ development, it is significant to 
clarify that the population of this study is enrolled in a bilingual education program of English as 
a foreign language. For this reason, it is necessary to understand their professional development, 
in this particular bilingual context. A fundamental issue in this program includes consideration of 
what type of teacher the program is intended to graduate and what attitudes such as research, 
conventional wisdom, experiential knowledge, and self-development the graduate of the program 
is expected to have. 
Hence, SLTE (second language teacher education) programs need to be made concerning 
what philosophy of teaching and of teachers the program will embody. According to this aspect, 
it could be resolved itself ultimately into what the nature of language teaching is. Underlying the 
context where pre-service and in-service teachers handle their English classes is fundamental to 
recognize which essential knowledge and skills they have; taking into account that they are 
enrolled in a bilingual education program and they will be trained to teach Math in English. 
For this reason, this study needs to deal with the Training in professional preparation in 
order to understand its characteristics and recommendations. Firstly, the teachers’ preparation 
aims to maintain second language teaching as a profession in different contexts. In other words it 
means to train them for alonglife to demonstrate the capacity for teaching different content areas.   
Education and practical training are needed to get successful training teaching issues such as 
methods, materials, curriculum and evaluation. According with Pennington (1990), the 
effectiveness of both the purely educational and the practical training aspects of the teacher’s 
preparation program can be increased by not maintaining the strict separation of these two 
components that is typical in most programs. 
Secondly, most of the pre-service teachers do not have actual chances to teach until the 
end of their program. In most of the cases, just few of them have little experience in teaching in a 
real context, with exception of the last semester students who have formal teaching practicum. 
Through the time, teachers constantly reflect, analyze and understand that not always the same 
teaching approach is appropriated for every situation or content. Pennington (1990) affirms that It 
is also a matter of education and training, so that the teacher develops a wide matter repertoire of 
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knowledge and skills that can be called upon to meet the demands of a given student population 
or classroom situation. 
Teacher’s professional development can provide them with the confidence and the 
knowledge to continue to grasp and to grow, at the same time that serves as background for 
helping the teachers to improve and comprehend the type of feedback suitable in each different 
situation. Pennington (1990) supports this theory, by citing that education also aims to build 
tolerance in future teachers and teacher supervisors, reminding them that there are many different 
perspectives on teaching. Therefore, training teachers’ practices allow teacher to gather 
experiences, also assist in the development of positions where they can spotlight different and 
new perspectives, and modify them through experiences. 
All of the above provides this study with sufficient research-based information in regards 
to the positive and beneficial impact that teacher training has on both teaching and learning. 
Therefore, it clearly supports this action research proposal in terms of feasibility, validity and 
reliability, and provides the researchers with solid bases to expect remarkable outcomes, not only 
in teaching practices and teacher professional improvement, but also in student language learning 
and academic success.  Furthermore it is relevant to mention here the importance to identify 
aspects related to teaching and the practice itself in an academic context.  
 
In line with Ellis (1990) perceptions about teaching preparation practices, these can be 
divided into those that are experimental and those that raise awareness. 
Experimental practices wrap up the student teacher in actual teaching. This can occur 
through “teaching practices” here, the student teachers are required to teach in a real context. 
Awareness-raising practices are intended to develop the student teacher’s conscious 
understanding of the practical techniques that teachers can use in different kinds of lessons or 
contents. 
Teacher preparation should involve both kinds, although experiential practices are 
probably more common in pre-service courses, while awareness-raising practices prevail in 
services courses. Also, experiential and awareness-raising practices do not need to be separated; 
these can be mixed in the same activity. It happens when teaching practice is to develop the 
student teacher’s practical classroom know-how and develop understanding of particular issues 
through reflection and evaluation (Richards and Nunan 1990). 
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For this study, these kinds of teaching practices will be helpful to be used with its 
population. Also, the idea is to show and train the student teachers with some practical techniques 
to teach Math through English, that is, in a context different from their career. Finally, this study 
attempts to explain how professional development guides teachers to design and carry out 
learning opportunities to teach Mathematics. This is a spotlight theme to take into account for the 
design of this proposal, that is, the CLIL teacher training in Math. 
Content and language Integrated learning (CLIL) 
Due to the interest of this study in training English pre-service teachers for teaching Math 
content, this is considered as one of the most important constructs to address as a dual-focused 
educational approach in which an additional language is used for the learning and teaching of both 
content and language in this case Math and English. For this reason, it is necessary to understand 
some important aspects such as what it is, its characteristics, its recommendations to teach content 
areas through a language and the steps to design a Unit. The term Content and language Integrated 
learning (CLIL) was adopted by Marsh in 2002 within the European context to describe and 
further design good practice as achieved in different types of school environments, where teaching 
and learning take place in an additional language. Moreover according to Coyle, Hood and Marsh 
(2010) …in a CLIL classroom and in a CLIL medium term planning is necessary to focus equally 
on how the students meet the content subject (the input) and what they do while learning (how 
they process the input). The design process involving what is needed to meet content- subject 
concepts is especially skilled in CLIL lesson preparation, but so is the task design that steers how 
this material is processed and how understanding is expressed (the output). 
Thereby, CLIL is an approach that could represent a high benefit not just to in-service but 
pre-service teachers, when they teach subjects such as Math and where it would be necessary to 
mix content and language making a balance between them. The most relevant aspects are to 
contribute to teachers’ development giving the opportunity to use this approach and some aspects 
mentioned from the theory to make their Math classes better and understandable. Also, learning 
content and language means that teachers and students are actively involved in the language; they 
are immersed in it, surrounded and engulfed in it. They are using the language but the content, 
theme and task are the driving forces. As a result, when the students are engaged and interested in 
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the topic, they are more motivated to use and learn the language needed to communicate and it 
also promotes a more natural use of language; simply because the scope of the language is so 
much wider than the constraints of a traditional EFL lesson. (Marsh 2012) 
In the same way as Coyle, Hood & Marsh (2010), state how CLIL is separated from some 
established approaches such as content- based language learning, or forms of bilingual education, 
is the planned pedagogic integration of contextualized content, cognition, communication and 
culture into teaching and learning practice. Consequently, there are some reasons to consider CLIL 
as relevant to the teaching profession in accordance to CERI, cited by Marsh (2002), who affirms 
that the content teacher will need to adapt subject- specific methods so as to accommodate the 
additional language focus.  This does not mean adopting the role of a language teacher. What it 
does is to open doors on alternative ways of using methodologies that can be rewarding for both 
teachers and learners.  
Another important quotation is mentioned by Maquenzie in his article (2005): CLIL has 
been called education through construction, rather than instruction which again puts the onus on 
the student – they learn, they build their language because they are put in the position where they 
have to, not because they are being taught to.  CLIL is based on language acquisition rather than 
enforced learning. Some people are of the opinion that students often learn despite their teachers; 
with CLIL, teachers take much more of a facilitator role than instructor. Taking into account this 
background previously mentioned, we can conclude that teacher’s role in the CLIL approach 
makes an important function into the classroom by serving as a facilitator of the students learning 
process, that is why, it is necessary for pre-service teachers to have the proper knowledge to make 
it possible, considering that they should be able to identify their role to make a good classroom 
intervention. 
Due to this fact, there are two key issues mentioned by Coyle, Hood & Marsh (2010) to 
regard before developing any particular model of CLIL. The first one is the operating factors.  
●  Teacher availability is crucial because it is usually the starting point for 
designing a model. How the teachers work together, whether individually or 
through teamwork, influences both planning and implementation.  
● The levels of teacher and student target CLIL language fluency determine the 
teacher’s input and the role in the classroom.  
● The amount of time available is fundamental in setting objectives. Issues such as 
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when the CLIL teaching is to be scheduled within the curriculum, and over what 
period of time, influence the choice of a CLIL model. 
● The ways in which content and language are integrated influence decision-
making on how each is handled within the model.  
● Linking the CLIL course to an out-of-school or extra-curricular dimension.  
The second one is the scale (extensive instruction through the vehicular language) In this 
model, the vehicular language is used almost exclusively to introduce, summarize and revise 
topics, with very limited switches into the first language to explain specific language aspects of the 
subject or vocabulary items. There is a clear triple focus on content, language and cognition. 
Content is taught using methods which support language learning and understanding to a greater 
or lesser extend in lessons.  
Considering the elements mentioned before, there are some important effects of and 
reasons for introducing CLIL to students, including the Context, which prepares for globalization, 
assesses international certification, enhances school profiles; the Content, as multiple perspectives 
for study, preparation for future studies, skills for working life, assessment of subject- specific 
knowledge in another language; the Language. in terms of  improving overall target language 
competence, developing oral communication skills, deepening awareness of both first language 
and CLIL language, developing self-confidence as a language learner and communicator, 
introducing the learning and using of another language; the Learning, translated into increased 
learner motivation, diversified methods and approaches to classroom practice, development of 
individual learning strategies; and the Culture, that not only builds intercultural knowledge, 
understanding and tolerance, but also develops intercultural communication skills and learning 
about specific neighboring countries, regions, and minority groups so students are introduced a 
wider cultural context.  
All of these aspects are referring to the kind of elements that will contribute to outline the 
teacher’s role in the classroom. At the same time this is an overview to demonstrate the advantages 
of the CLIL approach and how pre-service teachers could implement it. In addition, these are the 
opening factors that are related to the teacher’s availability, it is usually the starting point for 
designing a model of how pre-service teachers work together, whether individually or through 
teamwork influences both in planning and implementation.  
According to the aspects mentioned before, pre-service teachers must be prepared to face 
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situations at bilingual schools designing models of teaching. To reach learning objectives inside a 
specific context, it is necessary to have in mind the fundamental elements inside of the CLIL 
model. Based on the proposed models by Coyle, Hood & Marsh (2010), CLIL is suggested from 5 
to 12 years in primary, “to be used as a form of pre-language –teaching “primer” at this level. A 
range of models is commonplace, from task-based learning, involving simple use of the vehicular 
language”. It helps to increase students’ motivation towards language learning and builds learner 
self-confidence. Also, according to these authors, the CLIL approach should be as naturalistic as 
possible, taking into account that children learn easier at those ages.  
There are some models proposed by Coyle, Hood & Marsh (2010) would provide a wide 
range of possibilities to relate content and language in a significant way, considering that this 
project attempts to put technology as part of the development of Math content making a relation 
with language.  
 
Table 1 Math models  
Model A1 Confidence-building and introduction to key concepts: Theme-based module on climate 
change. Class teacher approaches the module using CLIL-designed material and networking system. 
*Introduction and set-up in first language with language support provided for key concepts in CLIL 
language. * Communication and outcomes through CLIL language. 
Model A2 Development of key concepts and learners’ autonomy: The activities are developed 
through the CLIL language using bilingual materials. Subject and languages teachers work together. 
*Key concepts provided in first and CLIL language. Key thinking skills from inquiry-based tasks on 
aspects of home life and behavior.  
Model A3 Preparation for a long-term CLIL program: Interdisciplinary approach involving a set of 
subjects, where the learners are prepared for in-depth education through the CLIL language. Subject 
and language teachers work together following an integrated curriculum. * CLIL language teaching 
complement content teaching with major focus on words and structures that enable learners to access 
thinking skills. 
 Adapted from Coyle, Hood and Marsh 2010 pp.24.25 
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Integrating content and language learning  
Considering this construct is an influential point, because it is the content learning. Based 
on the CLIL approach, content needs to regard teachers’ availability, language support, age of 
learners and the social demands of the learning environment. Content in a CLIL setting could be 
thematic, cross curricular, interdisciplinary or have a focus on citizenship, also CLIL offers 
opportunities both within and beyond the regular curriculum to initiate and enrich learning, skill 
acquisition and development.  
Coyle, Hood and Marsh (2010) suggested considering some issues to do with content 
learning in general, they affirmed that syllabuses and program all have their aims and objectives 
for teaching and learning, but these alone do not address the how of content learning, that they 
solve just the content teaching. CLIL helps to understand what is meant by effective pedagogies in 
different contexts and how a transmission of knowledge where the teacher deposits information 
and skills into the memory bank of the student occurs.  
According to Feire’s model (1972), cited by Coyle, Hood and Marsh (2010) called 
“Banking model” where the tendency is to be a teacher-controlled and a teacher-led. It is a social-
constructivist approach to learning. This kind of scenario requires social interaction between 
learners and teachers, where the teacher’s role is involved in a balance between cognitive 
challenges for learners and appropriate and decreasing support as learner’s progress.  
Another important suggestion by Coyle, Hood and Marsh (2010), is that CLIL teachers 
must consider how to actively involve learners to enable them to think through and articulate their 
own learning. It implies that learners are able to make aware of their own learning through 
developing metacognitive skills. Also, CLIL classroom students must learn how to operate 
collaboratively and work effectively in groups, while teachers need to support students in 
developing life skills in order to have effective learning based on their cognitive engagement.  
In order to understand and apply this theoretical suggestions, Coyle, Hood and Marsh 
(2010), framed to apply the 4Cs framework which will help this study to grasp CLIL and also to 
recognize that students cannot develop academic knowledge or skills without having access to 
language in which that knowledge is embedded, discussed, constructed, or evaluated. Nor can they 
acquire academic language skills in a context devoid of academic content (Grandall, 1994 cited by 
Coyle, Hood and Marsh, 2010). 
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That is why, the following four building blocks take account of integrating content 
learning and language learning within specific contexts and knowledge, creating a symbolic 
relationship among these elements.  
Figure 1: The 4Cs Framework 
 
Adapted from Coyle, Hood and Marsh 2010 p. 41 
 
With this representation, CLIL pretends to involve learning to use language appropriately 
while using language to learn effectively. From these principles, this study joins the content of 
math and the English language to give as a result Mathematics in CLIL. There are the principles: 
     Content: The subject matter is mathematics as a discipline. As it is not only about acquiring 
knowledge and skills, it is about the learner creating their own knowledge and understanding and 
developing skill. Based on this, this study seeks to develop the pre-service teachers’ ability to 
create and design a lesson plan for first and second grade in math through English.  
     Communication: The language learning and using is English. This language needs to be 
learned which is related to the learning context, to learning through that language, to reconstruct 
the content, and to relate cognitive processes. It is important to retrace that the population of this 
study are pre-service teachers who have enough knowledge in English but not in mathematics 
language. According with (Met, 1998 cited by Coyle, Hood and Marsh, 2010, students need to 
communicate with the teacher, one another, or texts, in order to access or apply content. In so 
doing, the cognitive demand of tasks requires students to call upon their existing knowledge, 
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concepts, skills, and strategies to increase their learning and retention.  
 
     Cognition: The learning and thinking process is based on a scientific method that can be 
explained through concrete and inductive science, and math itself is an abstract and deductive 
science. As this study is focused on teaching math in first and second grade, it is mostly concrete 
and inductive, where math teachers arrive at abstract postulations, generalizations by observing 
concrete objects and concrete examples and through inductive conclusions. According with 
Kurnik (2008), these methods are familiar and appropriate for students of that age. It is necessary 
to clarify that an inductive procedure consists of a chain of inductive steps that lead to the 
understanding of the general. Math teachers begin with concrete objects and special cases, 
inductive conclusions are sequenced by analogy, and the observed facts are generalized.  
 
Culture: It is the social system around the students, in this case pre-service teachers, who 
have to interpret the new Math knowledge and use the language to express their own 
interpretation in this teacher training, so here, CLIL opens an intercultural door. Also, 
considering that they are English teachers who will have the opportunity to be math teachers, due 
to the current job demands and their social interaction is within a bilingual context, where they 
will transfer their learning and then language, culture understanding, cognitive engagement and 
thinking are all connected to the content and context of CLIL.  
Contexts: It is the symbiotic relationship that exists between these elements. It suggests that 
effective CLIL takes place as a result of a symbiosis that takes place through progression in 
mathematic matter, skills and understanding of this context; engagement in associated cognitive 
processing; interaction between English and mathematics languages; development of appropriate 
knowledge and skills; and the acquisition of a deepening intercultural awareness, which is in turn 
brought about by the positioning of self.  
In terms of a successful teaching practice, CLIL comes up with some processes and tools 
which can be changed or adapted to suit any context without compromising the need to address 
fundamental issues of effective and appropriate integration of content and language learning, 
giving an opportunity for pre-services teachers to develop professional confidence and to “own” 
their practice.  
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Tool Kit to plan a Unit  
The first stage is to reflect about the shared vision of CLIL: As leaders of this teacher 
training, we need to analyze how we can involve pre-service teachers in our ideal CLIL Math 
classroom, what we want our CLIL learners and teachers to be able to achieve and how we can 
communicate and share our ideas. This vision is seen as a dynamic and interactive process which 
might change as the stages lead to reflection and review.  
The second stage is analyzing and personalizing the CLIL context. As researchers we need 
to reflect about some points such as how we, as teachers, can share our ideas and skills, who is 
involved in the teaching, the learning, subject teachers, language teachers, general teachers and 
assistants. Also, we need to identify the global goals that will have an impact on our CLIL model 
and how we get the participants, directors, teachers of the programs, and the pre-service teachers 
involved in the professional development.  
A planning map provides the third stage. It consists of four different planning steps using 
the 4Cs framework. Coyle, Hood and Marsh (2010) set out that “they could not exist as separate 
elements and connecting them into an integrated whole is fundamental to planning. Also, they help 
this study to explore how these cognitive elements interconnection with content will determine the 
type of tasks that will be planned and how the content will guide the overall planning along the 
learning route.  
Figure 2: Mind map template 
 
Adapted from Coyle, Hood and Marsh 2010 p. 56 
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This stage is the most detailed stage in the planning process. CLIL recommends using a 
mind map to create a unit of work. It is necessary to clarify that a unit might consist of a series of 
lessons over a specific period of time or a theme. This mind map needs to be constructed by four 
steps which support and guide CLIL teachers in a planning workshop. At the end of this process, 
these mind maps will be joined as a complete map that will create a Lesson plan.  
The fourth stage is preparing the unit. According to Coyle, Hood and Marsh, 2010, this 
mind map is transformed into material, resources, tasks and activities that will be applied in the 
teacher training of this study. Additionally, it puts together good practices in non-CLIL settings in 
order to match the demands of the teaching aims and outcomes determined by the unit. It responds 
to the needs of context-specific units.  
In addition, in CLIL environments, where cognition is integrated with learning and 
communication, teachers’ questioning, which encourages learners questioning, is important to 
high-order thinking skills, creativity and linguistic progression. For this reason, CLIL suggests that 
teachers ask questions to the students and they answer, and then teachers affirm or reject the 
response. However, the more demanding the questions, the more attention will be needed to ensure 
that learners can access the language needed to respond to and develop them.  
The fifth stage is monitoring and evaluating CLIL in action, which is a fundamental step to 
integrate the teaching and learning process in a Unit checklist. It will be focused on understanding 
classroom processes as they evolve to gain insights that inform future planning. Tasks and 
activities are effective to measure and analyze the interconnectedness of the cognitive and 
linguistic levels used during a unit, and the result to apply those resources in a sequence and 
scaffold learning give as a result CLIL teachers with a means to audit tasks and activities, to match 
these to their learners’ needs and to monitor learning progression in terms of linguistic and 
cognitive development.  
As a summary, the five aspects to consider in the design of the units in a CLIL planning 
process are: 
- The six stages for reflection. Those help this study to analyze and reflect about pre-service 
teachers’ needs, selecting relevant questions explained in each stage.  
- CLIL mind map. There are some similar questions related to planning a unit on Math content 
for first and second primary grades. This mind map is then used to plan a series of lessons with 
additional notes for teachers.  
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- CLIL lesson plan and CLIL lesson plan – teachers` notes. Matching the mind maps to generate 
a complete one and build a lesson plan.  
- Unit checklist. It is based on the group's plan for a specific unit, and it provides an example 
which other teachers may find useful. 
Taking into account those general recommendations to integrate content and language 
learning, for this study it is relevant to divide CLIL in two items: 1. The interaction of teaching 
mathematics in L2. 2. The language of mathematics. For this reason, the third construct that 
supports this research is related with the Math conception. 
The intention of Mathematics instruction has been clear, but nowadays, technology, new 
methods, and need, have change the educators’ outlook. Now, teachers need to develop children’s 
ability to think and reason mathematically and help them learn the concepts and skills they need 
to do so. This is a huge challenge for teachers, who should help all students become successful 
math learners who can apply their understanding and skills in all of the content areas of 
mathematics to a range of problem-solving situations. 
We are living a fascinating moment, where everything is changing. New knowledge, 
tools, and ways of doing and communicating mathematics continue to emerge and evolve. The 
demand to figure out and to be able to understand and apply mathematics in everyday life and in 
the workplace has never been greater and will continue to increase. That is why, who understands 
and can do mathematics will have significantly enhanced opportunities and options for shaping 
their futures, but a lack of mathematical competence keeps those doors closed. 
 
Didactics of Mathematics 
To understand about mathematical context, it is important to consider this subject as the 
core skill for everyone, math is fundamental for everyday life to use in different context, sciences 
and cultures. Math considers different tools including logical reasoning, problem skills and the 
ability to think in different ways.  At the same time, it contributes to numerical and reasoning 
aspects in the world as well as the educational context.   
However, it is one of the most demanding subjects not just for students, but also for 
teachers, having in mind that teachers need to handle this content perfectly in order to have an 
effective teaching process with their students. Specialists in Mathematics, historians and teachers 
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around the world have long analyzed about if mathematics education can be improved, 
throughout knowing and understanding some relevant aspects of mathematics. 
For example, Fauvel and Maanen (2006) affirmed that teachers should try out various 
pedagogical possibilities, in order to improve the mathematical learning process. As of this point, 
Mathematics started to have enormous changes and offered numerous alternatives to improve it. 
Around 1990s the curriculum was based on the needs and interests of children, however, it was 
not enough, they needed to promote the integration of subjects in elementary school and argued 
against separate instruction in mathematics. So, still this Active movement, teachers were trained 
in specific areas, and it was also an inspiration for several authors to release their writings. 
One of them was the Liping Ma’s book. Knowing and Teaching Elementary Mathematics; 
it was a remarkable event in 1999, whose goal, according to Ma (1999) cited by Royer (2003), 
was to prepare excellent classroom mathematics teachers to be in-services leaders in their own 
schools. The purpose was to issue Master Degrees at the end of this process. As a result, teachers 
started to be trained and specialized in the area of Math.   
Additionally, in order to empower the mathematics teaching, The National Council of 
Teachers of Mathematics (NCTM) released a document named Principles and Standards for 
school Mathematics (PSSM, 2000), which has guided not only mathematic teachers, but also 
general people to understand the essential component of a high quality school mathematics 
program. Those principles and standards for school mathematics are major steps to classify the 
knowledge according to the age of the students.  
Moreover, these principles are founded on the underlying assumption, values and evidences 
to guide the educators in this process, with a view to improving their practices in the classroom, 
schools and education system. One of the most important features of Principles for School 
Mathematics is:   
Six principles for school mathematics 
● Equity. Excellence in mathematics education requires equity—high expectations and 
strong support for all students. (NCTM, 2000, p. 12). It means same opportunities and 
adequate support to learn mathematics.  
● Curriculum. A curriculum is more than a collection of activities; it must be coherent, 
focused on important mathematics, and well articulated across the grades. (NCTM, 2000). 
It means students have to be helped to see that mathematics is an integrated whole and it 
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is not just pieces.  
● Teaching. Effective mathematics teaching requires understanding what students know and 
need to learn and then challenging and supporting them to learn it well. (NCTM, 2000). It 
means to identify what students learn about mathematics based on their experiences that 
teachers provide every day in the classroom. As teachers are the key component in this 
process, they need to understand deeply the mathematics content they are teaching, 
understand how students learn mathematics and select meaningful instructional tasks and 
generalizable strategies that will enhance learning.  
● Learning. Students must learn mathematics with understanding, actively building new 
knowledge from experience and previous knowledge. (NCTM, 2000) . This is based on 
two fundamental ideas. First, learning principles are based not only on computational 
skills, but also on the ability to think; and the second, students can learn mathematics with 
understanding.  
● Assessment: should support the learning of important mathematics and furnish useful 
information to both teachers and students. (NCTM, 2000). It means assessment needs to 
include ongoing observation and students’ interaction, where they can articulate and 
clarify their ideas. 
● Technology. Technology is essential in teaching and learning mathematics; it influences 
the mathematics that is taught and enhances students’ learning. (NCTM, 2000). It means 
that Tics are essential for doing and learning mathematics.  
All of those principles are important to lead and be implemented in the teacher training of 
this study, they are useful to accomplish its goals, also, it is necessary to identify what is possible 
for students to learn based on the content areas, the levels and the pedagogical conditions.  All 
those aspects need to be focused on an appropriate content and process, in order to supply the 
needs of society for mathematics literacy, past practice in mathematics education and the value 
and expectations held by teachers, mathematics educator, mathematicians and general public. 
(NTCM, 2000)  
Therefore, Principles and Standards for School Mathematics present an outline of the focus of 
school mathematics based on five Content Standards, which describe the content that students 
should learn (Number and Operations. Geometry. Measurement); and the five Process Standards 
to acquire and apply content knowledge (Problem Solving. Reasoning and proof. 
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Communication. Connections. Representation). 
Based on these content and process standards, The National Council of Teachers of 
Mathematics (NCTM) selected some goals represented on these standards mentioned below. It is 
paramount to clarify that because the study is focused on Elementary First grade, only the 
standards for this specific level will be used in this study.   
 Standards for Elementary First grade   
NCTM standard N1: Understand numbers, ways of representing numbers, relationships among 
numbers, and number systems. In this standard children should be able to: * Count with 
understanding and recognize “how many” in sets of objects. * Develop understanding of the 
relative position and magnitude of whole numbers and of ordinal and cardinal numbers and their 
connections. 
NCTM standard N2: Understand meanings of operations and how they relate to one 
another. *Understand various meanings of addition and subtraction of whole numbers and the 
relationship between the two operations.   
NCTM standard N3: Compute fluently and make reasonable estimates. * Develop and use 
strategies for whole- number computations, with a focus on addition and subtraction. * Develop 
fluency with basic number combinations for addition and subtraction. 
NCTM standard A1: Understand patterns, relations, and functions. * Sort, classify, and 
order objects by size, number, and other properties. * Recognize, describe, and extend patterns 
such as sequences of sounds and shapes or simple numeric patterns and translate from one 
representation to another. 
NCTM standard A2: Use mathematical models to represent and understand quantitative 
relationships. * Model situations that involve the addition and subtraction of whole numbers, 
using objects, pictures, and symbols. 
NCTM standard G1: Use visualization, spatial reasoning, and geometric modeling to 
solve problems. * Create mental images of geometric shapes using spatial memory and spatial 
visualization. * Recognize and represent shapes. * Recognize geometric shapes and structures in 
the environment and specify their location. 
NCTM standard M2: Apply appropriate techniques, tools, and formulas to determine 
measurements. * Measure with multiple copies of units of the same size, such as paper clips laid 
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end to end. * Use repetition of a single unit to measure something larger than the unit, for 
instance, measuring the length of a room with a single meter stick. * Use tools to measure.           
* Develop common referents for measures to make comparisons and estimates. 
Those standards address the teachers training design and help this study to transform 
teaching and to build substantial knowledge in mathematics. Also, it is significant to grasp the 
huge challenges for Math teachers to deal with teaching new content areas and also to change 
their instructional style and knowledge. Cooney (2001) cited by Barbeau and Taylor (2009) 
pointed out that this conception is not a simple task of “plan and implement”.  
Loucks-Horsley and Mundry (1999) affirmed that it involves staying alert to the changing 
context in which professional developers are working, the stage of development teachers move 
through as they develop new knowledge and skills and a host of other dynamics at work. Based 
on NISE Professional Development Project team, which has researched several case studies about 
professional development in different stages of design and implementation in Mathematics, 
Technology and Science, it has aimed as a goal to think about and apply the different inputs to 
professional development design as they conduct their work.  
That is why, the processes and the abilities that pre service teachers should have to 
understand and to handle these principles, standards and specific content during their teacher 
training, must be based on deductive and inductive reasoning. On the one hand, Haylock and 
Thangata (2007) mention inductive reasoning as a kind of thinking which involves the 
apprenticeship of the recognizing patterns, similarities and equivalences and using these to 
predict further results and to formulate generalizations.  
On the other hand, deductive reasoning is the formulation of a valid, logical argument to 
explain, demonstrate or convince others that a solution to a problem must be correct or that a 
mathematical theorem is proved beyond doubt. So, in terms of reasoning, pre-service teachers 
have to be able to recognize simple patterns and relationships make predictions and understand 
general statements. In terms of deductive reasoning, they should be taught to: explain their 
methods and reasoning when solving problems, develop logical thinking and explain their 
reasoning.  
Furthermore, pre-service teachers need to be able to comprehend that in elementary first 
grade, young children expand the quantitative competencies that have just been described, 
acquire language and with it, the ability to count, and become capable of demonstrating a range 
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of math competencies, numerical estimation, comparison, simple addition and subtraction that all 
emerge spontaneously without much explicit instruction.  
Likewise, it is sufficient to point out that children´s math competence, as well as the 
cognitive and neurological structures that support it, is flourishing and fairly well developed 
before they start their formal schooling at age six. Most young children take great delight in these 
achievements and are eager to demonstrate their competence to anyone who listen as they show, 
for example, how high they can count, how well they can add, or how cleverly they can solve “an 
even harder number question “that an adult might pose.  
Hence, pre-service teachers should be able to face these kinds of challenges, taking into 
account that they will be trained to teach Math in first grade.  
In addition to the aspects mentioned above, there is a valuable aspect for this study to 
name how children learn Mathematics, in order to design the didactic units and to select and 
apply the proper content in the teacher training. According to Burns (2007), some characteristics 
to consider are the importance to have in mind the content of the elementary math curriculum, to 
make use of what is known about how children learn mathematics, because they need to learn 
mathematical concepts and to see the relationships among these concepts. Mathematical concepts 
and relationships are abstract ideas that people learn through the process of sense making and 
constructing understanding.  
Burns (2007) claims that learning mathematics requires children create and re-create 
mathematical relationships in their own minds. Therefore, when providing appropriate 
instruction, teachers cannot be seduced by the symbolism of mathematics. Children need direct 
and concrete interaction with mathematical ideas. Continual interaction between a child´s mind 
and concrete experiences with mathematics in the real world is necessary. 
Based on Burns suggestion, this study considers the application of the following content, 
which was taken from a Curriculum of a Bilingual School, and which is used to design the 
didactic units.  
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Table 2 First Grade Math Syllabi 
 
1st 
(DH) Sets: Characteristics of set, Belonging relations. 
(N) Numbers up to 99, Place value, word form. 
(N) Comparing and ordering, Before, between and after. Rounding to the 
nearest ten. 
(PF) Odd and even numbers. 
(SS) Solid and plane figures. 
(DH) Data: Tally chart, Pictographs. 
2nd 
(DH) Time: Time to the Hour. Half an hour. Elapsed time. (Seconds, minutes 
and hour).  
(N) Comparing numbers. Ordering numbers. Rounding to the nearest 
hundred. 
(PF) Skip counting: By 2’s, 5’s and 10’S. By 3’s, 4’s, 6’s, 7’s, 8’s and 9’s. 
(SS) Spatial notions (Up, down, left and right) 
(SS) Congruence and symmetry. 
3th 
(N) Numbers up to 999. Place Value. Standard and word form. 
(N) Comparing numbers. Ordering numbers. Rounding to the nearest 
hundred. 
(N) Addition: one digit addition. Two and three digit addition without 
regrouping. Two and three digit addition regrouping. 
4th 
(N) Subtraction: one digit subtraction. Two and three digit subtraction 
without regrouping. 
(N) Two and three digit subtraction regrouping.  
(N) Problem solving with addition and subtraction. 
                                    Taken from Nueva York School, first grade director, adapted from Villamarin 2017 
 
Another significant aspect to mention and consider is the didactics for teaching Math.  
Novak, Gleason, Mahoney and Krajcik (2002) define didactics of math as special didactics. It is a 
science with its own structure, logic and the way of thinking, and we can distinguish four 
dimensions in it: content, pedagogical, psychological and constructive. Moreover, this author 
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affirms that didactics of math is a scientific discipline which solves special math teaching tasks at 
individual levels and types of schools. It takes into account psychological relations of learning, 
and provides teaching technology. It studies processes that are going in teacher´s minds during 
teaching math, solving problem tasks, and using math in practice. Didactics of math and math as 
a school subject have their own distinct particularities that set them apart from other branch 
didactics and school subjects.  
In terms of Blazkova (2013), there are some main particularities to consider in the 
didactics for teaching Math: 
1. Big abstractness of math. Math terms were created on the basis of real life situations 
abstractness (anybody can never see a straight line, plane or number, but everybody has 
their images in a brain). Ideas are created thank to our intuition, and much later it´s 
possible to create a system based on deductive approaches. 
2. Math is a subject in which knowledge and understanding of higher-level elements depend 
on understanding and knowledge of lower level elements. 
3. In some cases motivation of math curriculum is problematic because it´s difficult to find a 
real example in a practical life (e.g. for multiplying two negative numbers), or practical 
usage is very rare (e.g. modification of fractional expression). 
4. Teaching math cannot depend only on formularization of relationships, rules, and 
formulas that students should remember. 
5. Such approaches as: “I will say it to them (it means a teacher to pupils) or “I will show it 
to them” are not effective enough in a teaching process. Pieces of knowledge are not 
transferable. A pupil should acquire math knowledge by his/her own concrete and 
thinking activities. 
In other words, having in mind these perception, the author adds an important passage in 
which he claims that didactics of math cannot teach students everything which is necessary for 
them to be able to teach math and transfer their knowledge, also, didactics recommends some 
procedures to put in a practical life.  
Moreover, Blazkoba (2013) affirms that for successful math teaching, it is necessary to 
follow how a pupil perceives what is submitted to him, the procedures have to be optimal for the 
pupil. It is necessary to respect the reality that creating math pieces of knowledge, when working 
with children a receptive teacher notices pupil´s train of thoughts and uses them in a proper way.  
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Furthermore, this study also focuses on specific learning needs in math and specific 
learning disorders to arrange the teacher training, and the communication skill is one of the most 
important tools to have a successful training. Communication mastering with pre-service teachers 
in the Math teaching training requires a lot of knowledge and mainly much thinking. This 
research should respect the student's personality, ensure positive atmosphere in the teaching 
process and enough experience during new knowledge cognition, and it should support the desire 
for education. The objective is not only to design a Math teaching training based on some 
didactic units, but also shaping pre-service teachers’ personality and creation of their emotional 
relationship to math and work. These are the different types of communication to fit in in this 
coaching relationship.  
● Communication in the area of reading a math text: reading math text, word problems.  
● Verbal communication: To understand math concepts, notions and relations.  
● Verbal symbolic communication: Appropriate verbal interpretation of math symbols is 
connected with understanding of individual symbols meanings 
● Graphic communication: Nearly all math notations, such as writing numerals, numbers, 
notations of written operations algorithms, brief recording of tasks assignments 
● Graphic symbolic communication: The relation numeral, number - number notation is the 
expression of a notion understanding and its graphic processing with the help of a symbol. 
● Pictorial symbolic communication: Depiction of a math situation via an image, such as a 
symbolic depiction of a word problem or a construction problem with the help of a simple 
schematic image, enables and facilitates both weaker and skilled pupils solving the task. It 
is important to use a correct symbolic expression and to express a real situation in the 
task. 
     Finally, the design of the didactic units must be followed by some strategies suggested by 
The Education Alliance (2006) in the book “The Effective Mathematics Classroom” According 
to this book, the best practice needs to be followed by some strategies or lesson structure that 
promotes a deep student understanding of mathematics. It has looked at a variety of research 
studies, and identified a list of instructional strategies that could be considered to be best 
practices in mathematics education and which are used to design the units:  
● Focus lessons on specific concept/skills that are standards-based  
● Use cooperative learning strategies in mathematics and make real-life connections: 
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According with Artzt and Newman (1990) and (1992) cited by  Zaslavsky (1999) suggested 
four necessary conditions that together constitute a cooperative-learning settings:  
            * Students learn in small groups with two six members in a group. 
* The learning tasks in which students are engaged require that the students mutually and 
positively depend on one another and on the group’s work as a whole.  
*The learning environment offers all members of the group an equal opportunity to 
interact with one another regarding the learning tasks and encourage them to 
communicate their ideas in various ways, for example, verbally. 
*Each member of the group has a responsibility to contribute to the group work and is 
accountable for the learning progress of the group.       
● Emphasize the development of basic computational skills using technological tools.  
● Create concrete material: pre-service teachers learn to design their own material to teach 
Math and motivate their future math students.  
 To summarize, this construct is valuable to design a proper training program based on the 
six principles, the Elementary first standards, the content, the communicative types and the 
strategies. This study is certain that all of those important aspects contribute to the pre service 
teachers training, and also, to the design of the material for the didactic units, giving a special 
support on the most difficult topics for teaching math in primary. In that way, pre service teachers 
will feel secure and self-confident when they teach and handle math contents.  
In addition, the theory supported in this study allowed to develop the teaching 
professional development by Phillips (2004) who held up several alternative routes to attract the 
teacher professional development intention in the natural teaching, and it would be the based on 
the math teaching training and a context where the pre-service teachers would be exposed.  
Besides that, the CLIL approach by Coyle, Hood and Marsh (2010) addressed this study to 
develop a dual-focused education, mixing the language and the content, in this case math and 
English. Finally, in order to develop the didactic of mathematics education is paramount to 
consider the Burns (2007) theory to design the sessions in Math training.  
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Chapter II 
Research Design 
 Research Question 
How may the implementation of a teacher development program on Math teaching techniques 
impact the English proficiency and methodology of a group of bilingual pre-service teachers? 
   Research objectives:   
General objective 
To establish the impact of a teacher's’ development program in Math teaching and 
learning with pre service teachers.  
 Specific objectives  
- To build a body of knowledge regarding and following the literature review based on a general 
panorama of the designing of a teacher development program for teaching Math.  
- To design and implement a Math program, using techniques for EFL teachers to impact their 
English proficiency and methodology.  
- To evaluate the math techniques program for ESL teaching based on English language and 
Math methodology.  
 Research methodology.  
     Prior to talk about the research methodology carried out in the project, it is necessary to 
remark that a Teacher Professional Development has been worked, taking into account the 
context, needs and facilities at Universidad El Bosque. Hence, it is necessary to recall that 
professional development is much more than training, it includes the ongoing workshops, follow-
up, study, reflections, observations and assessment that comprise teachers as learners, 
recognizing the long-term nature of learning, and utilizes methods that are likely to lead teachers 
to improve their practice as professionals. 
       Therefore, the research methodology worked was Collaborative Action Research which has 
usually been associated with the study of classroom actions, addressing social problems 
associated with language teaching. It is 'an approach to collection and interpreting data which 
involves a clear, repeated cycle of procedures'. According to Burns (1999) Collaborative Action 
Research implies that the main purpose of individual classroom investigation is to reinforce the 
broader goals of the group. This perspective strengthens the opportunities for the results of 
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research and practice to be fed back into educational systems in a more substantial and critical 
way.  
       The principal reason our group of researchers decided to work with Collaborative Action 
Research is because it serves the needs of the reflective professional well, because it combines 
the mastery of the professional knowledge a teacher has built up over the years with the wisdom 
of everyday practice. It also focuses on researching an issue of interest to the teachers and usually 
takes place inside the classroom to determine what is currently occurring. It involves the teachers 
systematically collecting information about this issue and then acting on the information to make 
improvements to it.  
       On the other hand, Stewart (2001) expresses that action research “forces teachers to think 
about what they are doing in the classroom in a systematic way through a lens focused on one 
particular area of their practice”p.87. In that way and following the literature given, the project 
includes the following steps:  
1. Identify the issue. 
     This project was developed in a private University with 9
th
 and 10
th
 semester (pre service 
teacher students who belong to the bilingual education program. This university trains pre service 
teachers to have a high competence on the English subject and they receive few hours on a 
subject named CLIL as a way to be ready for teaching content areas.   
2. Review literature on issue and ask questions to narrow focus of issue. 
     To make the literature review, it was necessary to identify the theory about teachers´ 
development, CLIL approach (Content language integrated learning) and Didactics of 
Mathematics education, as a guide to design the teachers’ program.  
3. Choose method of data collection. 
     To choose the data collection, the group of researchers decided to use interviews, 
questionnaires, and sharing opinions, to analyze the state of art of the didactic competence in 
future teachers, in that way Triangulation strategy is presented as a powerful tool to assess 
teaching practice, constituting a clear example of action research. This method attempts to obtain 
a true picture of what really happens into the classroom.  
4. Collect, analyze and interpret information. 
     In order to collect and analyze the information given by the surveys applied at the beginning 
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of the project, it was necessary to study the PEI of the University, the students and teachers´ 
needs and the context. Once, they were applied, the interpretation of the information suggested us 
to emphasize the improvement of CLIL implementation in the teaching practice.  
     Once the TPD has been carried out, questionnaires, debates for sharing opinions at the end of 
the class and teachers observation sheets are been ran in order to collect the information. As it 
was mentioned before, the triangulation strategy helps to interpret the information about how the 
teachers felt in the TPD, how it supports in their own English teaching experiences, how the TPD 
could be enhanced in future projects and the changes it may have. 
5. Implement and monitor action plan. 
     After analyzing the information collected, the Design and Implementation program for EFL 
teachers has been carried out, to prepare teachers to integrate CLIL effectively across the 
curriculum, based on English language and teaching methodology. The program has been 
designed in seven stages (class – lectures), in which CLIL and mathematics strategies and 
techniques are given to the trainees who decided to participate in the TPD. Each session lasted 3 
hours, and was given by the researchers. In each session trainees participated actively, complete a 
questionnaire and the teacher's’ observation sheet. Finally, a short forum was carried out where 
the trainees shared their opinions giving a feedback.  
      Type of study 
     Following the research methodology, the type of study that has been used during the project is 
descriptive and interpretative. The researchers have described the different behaviors that have 
taken place in the environment through observations.   
     According to Bickman and Rog (1998), the descriptive studies may involve an interaction on 
different occasions with groups of people (transversal study) or it can follow some individuals 
over time (longitudinal study). Besides, in the descriptive-interpretative studies the researcher 
interacts with the participant and it may involve surveys or interviews to collect the necessary 
information, or in some cases the researcher does not interact with the participant because it 
includes observational studies of people in a room or studies involving the collection of 
information through existing records. 
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       Context 
     This project was developed at The Bosque University; it is a higher education institution and a 
private, non-profit organization. Founded in 1977, it has legal status granted by the Colombian 
government and institutional recognition by the Ministry of Education.  
 That is why, The Bilingual Education is one of its programs that is interested in to promote 
the educational background in order to direct educators committed with the Culture of Life, based 
on the understanding that being proficient in a second language is a vital need in contemporary 
society.  
 Based on the Educational Program Degree in Bilingual Education Project (PEP), this 
college career is framed in the approach of meaningful learning where teaching and learning are 
student-centered. It is remarkable to generate optimum learning environments to develop the 
communicative competence, language and performance in English as a foreign language, also in 
their discipline as a future teacher in training.  
 Some of the objectives in the Bilingual Education program are: to train teachers with a 
specific professional profile, to develop proper conditions for knowledge production; to train 
processes creating educational environment fields of bilingual education; to apply and integrate 
different theories with practice in the educational work, specially the context of bilingualism in 
the national and international educational situations; among others, it is apparently that future 
teachers have those general competences to face the current labor demand.  
     Participants. 
The study sample had at least 12 pre-service teachers who received training on Math teaching 
techniques based on a teaching Math proposal. At the same time, they applied it on their schools 
with first grade students. Most of them currently are working in bilingual settings teaching 
content areas 
     Instruments. 
     Data collection is one of the most important stages in a research. It is a very demanding job 
that needs planning, hard work, patience, perseverance and more to be able to complete the task 
successfully. Data collection starts with determining what kind of data required followed by the 
selection of a sample from a certain population. It is also necessary to use certain instruments to 
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collect the data from the selected sample.  
The following instruments were applied at the beginning of the research:  
 Interviews: This instrument provides an objective way of comparing responses over 
different groups; pre service teachers from a private university were interviewed. The intention 
was to apply this instrument to gather important information about the current didactic 
competence and the personal view of pre service teachers teaching content areas. (Annex 5) 
 Questionnaires:  To complement the evidence it was applied a questionnaire for in-service 
teachers from a private school, where they expressed that their proficiency teaching content areas 
was acquiring through the years of experience, it was not given from a specific training by the 
university. At the same time, they have notice some problems in the students learning process 
specifically in Math, taking into account that it is teaching in English. (Annex 6) 
 Classroom observation: It is as an observation instrument, where the formal experiment, 
stimulated recall, observation schemes, and interaction analysis.  The purpose to apply this 
instrument is to collect information on the current practices teaching Math in a bilingual context 
in a private school, observing various teachers at different grades. (Annex 7) 
 Daily notes:  Those field notes reflect the description of each one of the classes with 
students’ opinions around the class taking into account the material used activities and the 
development of each one of the steps for the Math class. These notes present a description in in 
detail on each one of the sessions teaching this subject by an in service teacher in a private 
bilingual school. (Annex 8 ) 
- The following instruments were applied during the five sessions of the Math teaching training. 
 Assessment (Self-evaluation and Co- evaluation format): The purpose of this instrument 
was to evaluate after each session the student´s perceptions about the task realization, their 
feelings in terms of what they liked the most, the most common feeling after each class, their 
capacity to follow instructions, the contribution to their teaching methodology and they could 
evaluate their fluency, pronunciation, interaction strategies etc., In addition this instrument 
provided to students the opportunity to evaluate the classmates ‘perceptions. (Annex 9)  
 Observation Grid: This instrument was applied as a CLIL unit checks list based on the 
videos recorded during each session. The components for this instrument were: The description 
of the achievement of the goals proposed, the clarity of the content, language and communication 
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(opportunities to learn language), cognition, culture aspects and supporting learning. (Annex 10) 
- The instrument applied at the end of the Math teaching training was:  
 
 Interview: This instrument was applied with the purpose to gather data about the results 
from students after the complete teaching training in which students expressed their perception 
about the teaching process impact, strategies and techniques learned, aspects that made them 
strong teachers and the impact on their English proficiency and methodology (Annex 11) 
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Chapter III  
 
Instructional Design 
 
     Methodology 
       In order to be able to provide an answer to the research question proposed, it was decided to 
design a series of lesson plans, where Math teaching techniques and approaches were included 
together.  
        The methodology applied in this research was Content and language Integrated teaching 
(CLIL) it was addressed as a dual-focused educational approach in which an additional language 
is used for the learning and teaching of both content and language in this case Math and English. 
This approach represented a high benefit not just in-service but pre-service teachers, when they 
teach subjects such as Math and where it would be necessary to mix content and language 
making a balance between these. The most relevant aspects are to contribute to teachers’ 
development giving the opportunity to use this approach and some aspects mentioned from the 
theory to make their Math classes better and understandable. 
      On the one hand through the implementation of this project pre service teachers will acquire 
the knowledge needed to carry out the work of teaching mathematics and useful strategies which 
make them stronger in Math classes.  
      In light of this need, our main purpose is to generate an impact on pre service teachers in 
providing them strategies for the teaching of Math such as, the development of didactic units that 
contain related material about the most common topics that are difficult for them to teach.  
The last purpose but not the least important is to give several ways to pre service teachers to 
handle and be able to integrate the English language with the content especially in Math.  
 
Implementation 
The program schedule that has been worked is showed in the following chart: 
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Table 3. Schedule Math Teaching Program 
SESSION DATE OBJECTIVE TOPIC 
1 03/04/17 Students will reflect about how to 
implement those strategies in a Math 
class.  
 Math Principles and Strategies 
Link 
2 03/18/17 Students will identify the four 
content standards for first grade and 
their vocabulary. 
Standards and vocabulary to 
Teach Math  
Link 
3 03/25/17 Students will design a lesson plan 
including measurement and 
geometry  
 Measurement and geometry 
Link 
4 04/01/17 Students will learn different 
strategies to teach Math Operations.  
Math Operations  
Link 
5 04/22/17 Students will recognize and make 
interpretations about the way to 
solve problems.  
 Problem Solving 
Link  
 
Adapted by Rodriguez and Villamarin 2017 
 
Table 4 Six Stages For Reflection of the 5 sessions 
   Stages of reflection 
  
PLAN 
 
 
 
 
 
 
 
 
 
Stage 1: Vison  
(Global goals)  
 
Identify the six principles of Math.  
Reflect about the importance of those principles in a Math class.  
Analyze the most important strategies to teach Math. 
Recognize the first grade Math vocabulary. 
Talk about measurement and geometry. 
Handle operations such as comparison, counting digits, subtraction and 
addition. 
To apply technological tools to work the math topics 
To understand the math operations. 
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To recognize the steps to solve a problem solving. 
 
Stage 2: 
Context 
(Global goals 
impact) 
Bilingual Education Program:  
Pre-service teachers are able to include their English teachers skills as based 
of their own learning as future Math teachers.  
Community:  
Pre- service teachers will be able to teach Math in primary grade of a 
bilingual school.  
Bilingual schools: 
Pre- service teachers will be able to apply current strategies in their 
Bilingual Math classes.  
 
 
 
 
 
 
 
 
 
 
Stage 3: 
Unit planning 
(Using the 4Cs) 
 
 
 
 
 
 
 
 
 
 
 
Step 1: Considering content (This content was selected according with 
the results of the first diagnostic, applied to pre-service teachers).  
Six principles of Math: equity, curriculum, teaching, learning, assessment, 
and technology. 
Strategies to teach math:  
cise Math language (Vocabulary) 
Cooperative learning 
Evidence- based Instructional Practices (Explanations, material, assessment) 
Online and offline tools   
First grade Math vocabulary divided as follow:  
Algebraic Thinking 
Number and Operation  
Measurement and data 
Geometry  
Measurement (long, short, longest, shorter, big small, estimation, centimeters 
Geometry such as: Flat and tri dimensional shapes (triangle, square, circle, 
rectangle, cone, sphere, rectangular prism, cube, pyramid. Congruence and 
symmetry. 
Math Operations: comparison, counting, digits, subtraction and addition. 
Problem Solving   
Step 2: Connecting content and cognition.  
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Using the Blooms Taxonomy, pre-service: 
will acquire knowledge through the observation, discovery and listing. 
will comprehend through the demonstration and discussion.  
will apply the knowledge creating and designing new material.  
will analyze patterns, organizing ideas and recognizing trends. 
will synthesize concepts and believes  
will be evaluated through evaluating outcomes and solving specific 
situations.  
will apply cooperative work in each session.  
will use technological tools to teach math. 
Step 3:  
Communication – defining language learning and using 
Language of learning: 
Key words: principles; strategies; mathematics; algebraic thinking; number 
and operation; measurement and data; and geometry, problem solving. 
Language for learning: 
Grammatical demands:  
Modal verbs, passive voice, simple present, imperatives, giving opinions, 
imperatives, adjectives, reading comprehension, commands and Wh 
questions structures.  
Language through learning 
Phases:  
Mathematics education requires…, effective mathematic teaching..., students 
must learn…., this is the based on …, … is essential in teaching and learning 
mathematics, … could get students to …, let´s measure…, let´s counting by, 
even or odd, add and subtract, compare, estimate, and so on. 
Step 4: 
 Developing culture awareness and opportunities  
Preparing teachers to be functional in a competitive, pluralistic society and 
teaching them about bilingual students customs, heritage, history, and other 
aesthetic aspects that are essential components of an effective educational 
program. 
Cultural implications: Lexical content, bilingual context, content integration 
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Adapted by Rodriguez and Villamarin 2017 
 
 
 
 
 
 
 
 
 
 
 
 
 
and equitable pedagogy. 
 Stage 4: 
Preparation 
(Material and 
task) 
 
Theoretical framework, articles, video, flash cards, math vocabulary word 
wall cards, power point presentation, prezi slides, workshops, lesson plans, 
technological tools and so on. 
 
Stage 5: 
Monitoring 
and evaluation 
Questioning pre-service teachers during this section discussion to check their 
understanding of the material being taught. Assigning, collecting, and 
correcting tasks. Auto evaluation. Hetero evaluation. Co evaluation 
 Stage 6: 
Reflection and 
inquiry 
Questioning  
How can you join each principle with your math class? 
Name some strategies to take into account to develop a math class?  
What other ways can you teach vocabulary to you students?   
Match the following words with the pictures.  
How to follow the first grade math standards to students.  
How to use technological tools to teach measurement and geometry. 
What kind of materials can motivate students to teach math operations? 
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CLIL Mind Map 
 
Figure 3 Session 1. Principles and strategies 
 
 
 
 
 
 
Adapted by Rodriguez and Villamarin 2017 
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Figure 4 Session 2. Standards and vocabulary to teach  
 
 
 
 
 
 
 
 Adapted by Rodriguez and Villamarin 2017 
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Figure 5 Session 3: Measurement and geometry 
 
 
 
 
 
 
 
Adapted by Rodriguez and Villamarin 2017 
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Figure 6 Session 4. Math Operations 
 
 
 
 
 
 
 
Adapted by Rodriguez and Villamarin 2017 
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Figure 7 Session 5 Problem solving  
 
 
 
 
 
 
 
Adapted by Rodriguez and Villamarin 2017 
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CLIL Lesson Plans 
Global Goal: Develop Math knowledge 
Session 1: Principles, Strategies  
Session 2: Standards and vocabulary to Teach Math 
Session 3: Measurement and geometry   
Session 4: Math Operations   
Session 5: Problem Solving   
Pre-service Teacher Math Training              Timing: 8:00 – 12:00 
Aims 
 
To introduce the six Math teaching principles. 
To make learners aware of and build a prior knowledge of these principles in a math class.  
To recognize the most significant strategies for teaching math. 
To reflect about Math teaching strategies into a real context.  
To identify the first grade Math vocabulary associating them with examples. 
To design Math vocabulary using visual aids (wall cards)   
To talk about measurement and geometry. 
To inquire different kinds of technological tools to work on measurement and geometry. 
To handle virtual workshops to apply in a math class. 
To learn about operations such as comparison, counting, digits, subtraction and addition. 
To apply different strategies to teach operations.  
To recognize and make interpretations about the way to solve problems.  
To clarify key words to take into account for problem solving.  
To design a lesson plan including all the topics have been working in each session. 
 
Criteria for assessment 
Self-evaluation:  
Apply the six principles in real situation.  
Name and give concrete examples using math strategies. 
Recognize different alternatives to teach vocabulary.  
Create a Vocabulary Word Wall Card 
Teaching Objectives(What I plan to teach) 
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Content  
Introduction of the six principles.                    
Provide learners with opportunities to understand the key.  
Enable learners to identify the math principles to teach it.      
Making primary math real and fun.                
 Encourage knowledge transfer about Math teaching. 
Memorable video (strategies using a video)                                              
The strategies in a real context.                        
Vocabulary building. 
First grade Math Vocabulary                           
Arouse learner curiosity – Creating material. 
Topics around measurement.                             
Power point presentation to introduce the shapes. 
Wed sides to teach these topics in a math class.  
They will learn how to apply these in a math class 
Geometry topics.                                                 
A video about congruency and symmetry   
Virtual workshops to apply in a math class.  
Topics around operations such as comparison. 
Create concrete material to teach operation 
Strategies to teach operations.  
Skills and strategies for problem solving             
Design a strategy to explain problem solving 
Culture 
 Identify the lexica context from Math subject into a bilingual context.  
 Become aware of the importance of equitable pedagogy (specially the fact of having the 
appropriate pedagogic to teach math) 
 Understanding that Students can learn, no matter which language they are using.  
 As future teachers, they must include technological tools in order to be in the forefront of cutting 
edge technologies.  
 To be able to design a Math lesson plan in a bilingual context.  
 Introducing new strategies to teach math operations. 
 Develop skills and strategies to solve a problem in a real context. 
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Communication 
Language of learning 
*Six principles of Math: equity, curriculum, teaching, learning, assessment, and technology. 
*Strategies to teach math:  
*Precise Math language (Vocabulary) 
*Cooperative learning 
*Evidence- based Instructional Practices (Explanations, material, assessment) 
*Online and offline tools   
*First grade Math vocabulary divided as follow:  
Algebraic Thinking 
Number and Operation  
Measurement and data 
Geometry  
*The measurement concepts:  
Topics around measurement:  long, short, longest, shorter, big small, estimation and centimeters. 
*Geometry concepts: Flat and tri dimensional shapes:  triangle, square, circle, rectangle, cone, sphere, 
rectangular prism, cube, pyramid and congruence and symmetry.   
*Addition and subtraction, counting on, facts with cero, double, combinations of ten, making ten, thinking 
additions, fact families, build up through ten back down through ten. 
*New expressions and vocabulary to solve problems 
Language for learning  
1. Asking each other questions: How can you apply the principles in a Math class? Can you tell me 
something strategies to teach math? How can you introduce vocabulary to your students?  
2. Matching: The concept with the correct principle.   
3. Discussing: on significant strategies to have an effective learning process. 
4. Creating: Material to teach vocabulary. 
5. Questions using superlative and comparative, Wh questions, Simple present in order to talk about 
measurement and geometry. 
6. Creating strategies to teach and learn math operations. 
7. Structuring the problem, looking for possible solutions, making a decision and monitoring 
Language through learning  
 
Teacher development program  
 
59 
 Distinguish language needed to carry out.  
 Retain language revised by both the teacher and learners. 
 Questioning and answering. 
 Distinguish language. 
 Retain language revised by both the teacher and learners. 
 Questioning and answering. 
 Numbers, imperatives, tenses, gerund and command. 
 Reasons and consequences and paragraphs 
 Distinguish language needed to solve a problem.  
 
Learning outcomes 
(What learners will be able to do by the end of the lesson) 
By the end of the unit learners will be able to:  
 Demonstrate understanding of the principles.  
 Interpret the math principles in a real situation.  
 Distinguish the current strategies to teach math and reflect about the importance to apply them in 
a Math class. 
 Interpret visual information. 
 Demonstrate that math strategies are significant for the learning process. 
 Classify the math vocabulary according with the content standards.  
 Use math vocabulary. 
 Recognize different material to teach math vocabulary. 
 Give personal opinion about math learning process.  
 Design some lesson plan with each topic.  
 Create strategies and design concrete material to teach math operations. 
 Introduce the technological tools to teach measurement and geometry. 
 Be able to develop skills and strategies for a problem solving.  
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CLIL Lessons plan –Teachers’ notes 
 Session 1 Lesson Plan 
 
Institution  Universidad El Bosque  
Teacher´s name Adriana Milena Villamarin y Sandra Yaneth Rodriguez 
Aims Students will recognize the math principles. 
Students will discusses on how to include these principles in a math 
class.   
Students will distinguish the strategies to teach math. 
Students will reflect about how to implement those strategies in a 
Math class.   
Level 9th semester of pre-service teachers  
Number of students 7 
Topic Principles and strategies  
Language focus Speaking, writing, listening and reading  
Materials and equipment Colorful Pieces of papers, markets, computer, projector, whiteboard, 
speakers, flash cards, billboards. Links to work and websites pages. 
 
vious knowledge 
English teaching strategies.  
Students organization Groups and individually 
 
     Procedure 
Warm up activity: At the beginning teachers will introduce themselves and explain the general 
objective of the course, explaining to the students the purpose of each one of the sessions and the 
content. After that, Teachers will paste on the walls around the classroom some pictures related 
with math principles and some phrases related with their meanings. They will give them time to 
mingle and match the principle with its concept.   
     Presentation 
Activity 1: Teachers will present the main object of the Math training and at the same time she 
will give a general idea about what this course is about, the importance of it and the topics to 
work on, by means of a CLIL mind map.  
Activity 2: Then, Pre-service teachers will analyze some pictures which represent each math 
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principle, they are around the classroom, and match each one with some phrases in order to build 
the concept of each principle.  
 Activity 3: After that, Teachers will socialize the matching with the class and add more 
information to strengthen each principle based on a short article to sum up this topic. ( Six 
principles for school Mathematics) Besides that, students will reflect about these and join this 
information with their experiences as English teachers, it will promote a discussion of how to 
introduce the math principles in a class  
Activity 4:  Teachers will present a video https://www.youtube.com/watch?v=ytVneQUA5-c 
about five principles of extraordinary Math Teaching. At the same time students will try to get 
the basic ideas on that and answer some questions:  
1. How does the author introduce the video?   
2.  What skill do students develop in a traditional Math class according with the video?  
3. What kind of thinking does he suggest to have in currently math class? 
     4. Name each principle and how can you use it as a teacher? 
After that, students will talk about the four methods mention in the video and link them with the 
math principles and relate them with a daily class. 
     Procedure 
Activity 1: Following the cooperative work Students will make pairs read and analyze some 
articles name: Teaching Math to young children, eight strategies for motivating students in 
Mathematics and Teach Mathematics: strategies to reach all students.  
Activity 2: Based on the previous articles Students will receive some materials (markers, 
billboard) to design a mind map with the main ideas about each one of the readings. After this, 
Students will socialize their ideas by presenting it in front of the class. To develop per each one, a 
principle, a method and strategy and take into account some of the Krantz’s recommendation to 
teach Mathematics. 
     Production 
Teacher will ask to Students to think in a Math topic for first grade and integrate and strategy 
learnt during this session by the articles. Finally they will share the topic and the strategy with 
their classmates.  
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 Session 2_ Lesson Plan 
 
Institution  Universidad El Bosque  
Teachers Adriana Milena Villamarin y Sandra Yaneth Rodriguez 
Aims Students will identify the four content standards for first grade. 
Students will classify the vocabulary according with each standard.  
Students will understand and use the vocabulary for each standard. 
Students will aware about the importance to teach math vocabulary in a math class.  
Students will be able to create different activities to teach math vocabulary.  
Students will design a lesson plan including vocabulary. 
Level 9th semester of pre-services teachers  
Students 10 
Topic  Standards and vocabulary to Teach Math 
Language Speaking, writing, listening and reading  
Materials and 
equipment 
Colorful Pieces of papers, markets, computer, projector, whiteboard, speakers, flash 
cards, billboards. Links to work on: 
Vocabulary: https://www.spellingcity.com/first-grade-math-vocabulary.html 
Articles: https://www.edutopia.org/blog/vocabulary-instruction-teaching-tips-
rebecca-alber 
https://www.eduplace.com/state/pdf/author/chard_hmm05.pdf 
http://study.com/academy/lesson/how-to-teach-math-vocabulary.html 
http://www.teacher-support-force.com/math-teaching-strategies.html 
http://www.doe.virginia.gov/instruction/mathematics/resources/vocab_cards/math_
vocab_cards_1.pdf 
Previous k. English vocabulary and grammar 
Students 
organization 
Groups and individually 
     
 Procedure 
Warm up activity: Teachers will present to students the mind map in order to introduce the topic 
of vocabulary. At the same time Teacher will make a power point presentation explaining the 
math standards and showing them in a school bilingual program. Teacher will explain in detail 
the computational fluency as an important part in teaching math.  
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    Presentation 
Activity 1: Teacher will present the main objective for this session. Then, students will receive 
different cards, which contain each one of the standards (algebraic thinking, geometry, 
measurement and data and number and operations in base ten.) They will organize on a billboard 
those cards by classifying them into vocabulary, sentence, meaning and picture. They will work 
in pairs and at the end Students will rotate in the other groups in order to identify the content and 
possible mistakes. At the same time each group will expose their jobs and the whole class will 
solve questions with the trainees teachers.  
Activity 2: After that, teacher and Students will read an article about Math language teach with 
tech in which they will learn some strategies for teaching the math standards.  
Activity 3: Teacher will make a power point presentation named (using precise math language 
and strategies to teach math. Teacher will analyze the strategies to teach vocabulary. Teachers 
and students will discuss for the class.  
    Procedure 
Activity 1: Students will work with the computers and they will listen and explore some web 
pages were they will learn specific vocabulary to teach math based on the standards learn.  
    Production 
In pairs and based on a standard and its vocabulary, students will create two activities using the 
strategies set out in the articles. Handle a math class with pre-service teachers. (Time per each 
class 15 minutes) and this material must be included in a lesson plan.  
 Session 3 Lesson Plan 
 
Institution  Universidad El Bosque  
Teacher´s name Adriana Milena Villamarin y Sandra Yaneth Rodriguez 
Aims Students will talk about different topics around measurement. 
Students will handle wed sides to teach these topics in a math class.  
Student will inquire different kinds of technological tools to work on these topics. 
Students will learn about geometry topics.  
Students will handle virtual workshops to apply in a math class.  
Students will design a lesson plan including measurement and geometry   
Level 9th semester of pre-service teachers  
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Students 10 
Topic Measurement and geometry   
Language focus Speaking, writing, listening and reading  
Materials and 
equipment 
Computers, web side pages and workshops.  
http://www.mathgametime.com/math-worksheets# 
https://www.ixl.com/math/grade-1 
Videos  
https://www.youtube.com/watch?v=fPEcTmySUIs&list=PLuSfT8ZiKT1GSGxDJ7
8hz7CZtQuUBdohK 
workshops:  
http://www.mathworksheets4kids.com/geometry.php 
Previous k. Math vocabulary  
Students o. Groups and individually 
 
    Procedure 
Warm up activity: Teacher will give to students a card with an answer related with a math 
question for example: Here´s is 16. What is the question? Here is the number 2.54?  Students 
based on the previous sessions will try to identify the list of answers to formulate a question.   
    Presentation 
Activity 1: Teachers will present the main object of this session and will project a power point 
presentation explaining the purpose of this session the important topics around measurement         
(long, short, longest, shorter, big small, estimation, centimeters) and geometry such as: Flat and 
tri- dimensional shapes (triangle, square, circle, rectangle, cone, sphere, rectangular prism, cube, 
pyramid, lines, angles, congruence and symmetry.  
Activity 2: Teacher will provide to Students some photocopies (Teaching tips: Geometry 
concepts, types of angles) in which they will find out geometry concepts and strategies to teach 
geometry in different ways and some teaching tips. At the same time students will learn how to 
use a proctrator with their students and they will practice with a big one in front of the class and 
by developing a worksheet.  
Activity 3: After that, teacher will present and interact with students by using a presentation in 
which they will read some riddles and identify answers related with two and three-dimensional 
shapes.  
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Procedure 
Activity 1: Teacher will give to students some geoboards to make and design plane shapes using 
rubber bands. They will share their creations.  
Activity 2: Students will work in pairs designing a mini golf course. They will make a big poster 
with obstacles; mountains etc. and they will include angles shapes and the elements that they 
have learned until this moment.  
Activity 3: Teacher will work individually on a mini project in which they will receive an 
envelope, which contain instructions and the required material to make a representation on each 
activity and explain in front of the class the procedure to develop the activity and how they will 
explain the topic. The projects will be: Play Shape Tree Match-Up, estimating numbers, house 
hold measurements, wiggly worms measurement, congruency and symmetry, three dimensional 
shapes with plasticine and shape description chants.  
Activity 4: Students will interact with some web pages with each topic from the class.  
Measurement 
http://www.abcya.com/measuring.htm 
https://www.ixl.com/math/grade-1/customary-units-of-length-word-problems 
http://www.sheppardsoftware.com/mathgames/earlymath/shapes_shoot.htm shapes games  
Congruency 
http://www.sheppardsoftware.com/mathgames/geometry/shapeshoot/SSCongruentSimilar.htm 
Game congruent concentration: 
http://www.beaconlearningcenter.com/WebLessons/CongruentConcentration/concentration.htm 
Congruent games 
http://www.harcourtschool.com/activity/similar_congruent/ 
Three-dimensional shapes  
https://www.turtlediary.com/game/3d-shapes.html 
Symmetry 
http://www.topmarks.co.uk/maths-games/5-7-years/shapes 
Geometry angles, lines etc. 
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http://www.mathplayground.com/index_geometry.html 
     Production: Students will design a Math lesson plan, based on the two standards and the 
topics around them. Technological tools have to be included as a strategy and these activities 
must be three. (Annex 12) 
Session 4 Lesson Plan 
 
Institution  Universidad El Bosque  
Teacher´s name Adriana Milena Villamarin y Sandra Yaneth Rodriguez 
Aims Students will learn about different topics around operations such as 
comparison, counting, digits, subtraction and addition. 
Students will handle wed sides to teach these topics in a math class.  
Student will inquire different kinds of technological tools to work on 
these topics. 
Students will learn different strategies to teach operations.  
Students will handle virtual workshops to apply in a math class.  
Students will design a lesson plan including operations  
Level 9th semester of pre-service teachers  
Number of students 10 
Topic Math Operations  
Language focus Speaking, writing, listening and reading  
Materials and equipment Computers, web side pages and workshops.  
http://www.mathgametime.com/math-worksheets# 
https://www.ixl.com/math/grade-1 
Strategies to teach addition and substations by means of videos 
https://www.youtube.com/watch?v=UoQzv4wxmUE (video to 
introduce the session)  
https://www.youtube.com/watch?v=Fe8u2I3vmHU 
https://www.youtube.com/watch?v=_OPJBoRN2Aw 
https://www.youtube.com/watch?v=fW14jOElUrI 
https://www.youtube.com/watch?v=depLStKzbIE 
http://www.education.com/activity/first-grade/math/ 
 
Previous knowledge Math vocabulary  
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Students organization Groups and individually 
 
    Procedure 
Warm up activity: Teacher will give to each student a picture of: a flower, a hand, a triangle, a 
cube, a body. Based on those figures they will show the way to demonstrate an addition or a 
subtraction by using that material.  
    Presentation 
Activity 1: Teacher will present the main purpose of this session by using visual aids, at the same 
time will explain the way to develop Math operations successfully.  Teacher will explain to 
students the importance to make connections with counting elements; the use of properties of 
addition to add whole numbers increasingly sophisticated strategies based on these properties (eg, 
making tens) to solve addition and subtraction problems within 20.  
Activity 2: Then, Students will read about: addition fact strategies, conceptual structures in 
addition and subtraction, multiplication, division and they will discuss by groups, and use 
efficient, accurate, and generalizable methods to add within 100 and subtract multiples of 10. 
They compare whole numbers (at least to 100) to develop understanding of and solve problems 
involving their relative sizes.  
Activity 3: Teacher will present to students vocabulary used for adding and subtraction such us: 
(addition and subtraction with regrouping and without regrouping, Addition fact strategies: 
counting on, facts, doubles, combinations of ten, making ten, subtraction fact strategies: think 
addition, fact families, build up through ten, back down through ten.  
Activity 3: After that, Teacher will present to students another strategy for solving addition and 
subtraction. That is “the number line” in which students will discover the importance of using 
this strategy by watching a video. https://www.youtube.com/watch?v=tp9n4kMTuQo 
Activity 4: Teacher will present a stand with different material (dominoes of addition, subtraction, 
multiplication, division, open and close abacus, counters, Cuisenaire roads, royter Math 
operations board. Students will interact with the material at the same time teacher will be 
explaining the purpose of each one.  
    Procedure 
Activity 1: Students in pairs will prepare a short micro teaching using a warm up with an addition 
or subtraction strategy and they will have to incorporate the use of concrete material during the 
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class.  
Activity 2: Teacher will give to students a cardboard by groups to design some number lines at 
the same time they will receive a list of key words to explain this topic. At the end one member 
of the group will explain the way to solve Math operations using this strategy.  
Activity 4: Teacher will explain to Students the importance of using technological tools for 
addition ad subtraction sharing some web side games.   
1. Games and activities  
https://www.education.com/games/first-grade/math/  
http://www.mathgametime.com/grade/1st-grade 
https://www.mathgames.com/grade1 
http://www.softschools.com/grades/1st_grade/math/ 
2. Worksheets and PDF file.  
http://www.math4children.com/Grade1/worksheets/    
     Production: Students will design a lesson plan to teach addition and subtraction for first 
grade students including the previous strategies that they learn as well as a technological tool. 
(Annex 13) 
Session 5 Lesson Plan 
 
Institution  Universidad El Bosque  
Teacher´s name Adriana Milena Villamarin y Sandra Yaneth Rodriguez 
Aims Students will identify the skills and strategies for problem solving  
Students will recognize and make interpretations about the way to solve 
problems.  
Student will clarify key words to take into account for problem solving.  
Students will learn and express the steps to solve a problem  
Students will design a lesson plan including strategies for problem 
solving.  
Level 9th semester of pre-service teachers  
Number of students 10 
Topic Problem Solving   
Language focus Speaking, writing, listening and reading  
Materials and equipment http://thefirstgradeparade.blogspot.com.co/2014/11/problem-solving-in-
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primary-grades.html 
http://www.themeasuredmom.com/fun-problem-solving-activity-kids-
1st-2nd-grade/ 
http://www.eduplace.com/math/mw/problem/prb_1.html 
Videos 
https://www.youtube.com/watch?v=CypcbWQ5ix4 
https://www.youtube.com/watch?v=SCcse3xL8Zs 
Previous knowledge  Math Operations  
Students organization Groups and individually 
 
    Procedure 
Warm up activity: Teacher will ask to students to throw the dice and base on the number that 
they obtain they will create on a sheet of paper a strange element or object with that number of 
parts.  
    Presentation 
Activity 1: Teacher will explain some of the steps, strategies and specific vocabulary for problem 
solving. Moreover teacher will provide to students some photocopies with the most common and 
useful strategies to solve a Math problem.  At the same time students could ask questions about 
this topic.  
Activity 2: Teacher will give to students a list of key words for problem solving addition and 
subtraction. Students will make questions for word problem. 
Activity 3: Students will receive 3 worksheets, where they have the opportunity to use different 
kind of strategies such us draw pictures, find patterns and write a number sentence. Students will 
develop each one of these worksheets with the teacher trying to get a comprehension on the use 
of each strategy. 
Activity 4: Teacher presents a video about cubes strategies in order to get a better comprehension 
on this useful strategy.  
https://www.youtube.com/watch?v=ITF_kCYxAbk 
Activity 5: Students will watch a video about a real math class and students have to recognize the 
strategies used by the teacher and how them were useful.  
https://www.youtube.com/watch?v=CypcbWQ5ix4 
    Procedure 
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Activity 1: Students will receive concrete material such as figures, little toys, stickers and 4 cards 
with different problems. Then they will make pairs and solve them using the concrete material 
and writing the strategies they used to solve it.  
Activity 2: Students will work in pairs and they will design a strategy to explain problem solving. 
They will practice it with a partner. They will use concrete material for small quantities and 
another strategy for big quantities.  
Activity 3: Students will explore and discover some technological tools to solve problems with 
addition and subtraction.  
https://sites.google.com/a/richmond.k12.wi.us/k-5-technology-integration/1st-grade-math 
http://www.topmarks.co.uk/maths-games/7-11-years/problem-solving  Games  
http://www.eduplace.com/math/mw/problem/prb_1.html  Guides 
http://www.topmarks.co.uk/maths-games/5-7-years/problem-solving  Games 
http://www.primaryresources.co.uk/maths/mathsD3.htm   PDF Files  
Activity 4: Students by groups of three will create a Math problem in which they use the cubes 
strategy and concrete material. After that, each group will take the role of students and teachers in 
order to teach to the other group and learn from the others and viceversa.  
     Production 
Students will design a lesson plan in which they include strategies for problem solving in first 
grade. (Annex 14) 
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Chapter IV 
Data Analysis  
     Results  
The following data collection and analysis instruments were used in this study: 
    Assessment Grid (Evaluation and Co-evaluation format) (AG) 
After each session, trainees filled up an assessment in which they had the opportunity to 
express their feelings during the training and they evaluated their performances and their 
classmates’ performance during the class and along the research process. It allowed collecting 
meaningful information and comments to improve the following sessions according to the 
suggestions given. In order words, this instrument is a resource to put in practice the action 
research steps: plan, action, observe, reflect. It also gathered data regarding the utility of the tools 
and the approaches studied to obtain the emergent categories and draw conclusions. 
Evaluation Format  
1. What I liked the most about the realization of this task was: Trainees indicated that they 
liked the most the following aspects:  the precise vocabulary used in each class, techniques to 
teach Math, strategies to apply in different areas, knowledge about different resources to make 
math operations, steps to solve a Math problem and technological tools, strategies needed inside 
and outside the classroom, the use of real material made the class didactic, the interaction with 
visual elements, the videos to introduce the topics, the use of recycle material for learning ,  the 
use of  concrete material  and the new creations according to the topic , recognition of geometry 
figures,  the way to teach math in different ways. They enjoyed warm up activities and problem 
solving tasks.  Active participation. They learned principles for teaching Math.   
2. What I didn’t like about the realization of this task was: The most relevant aspects 
according to this question are the following ones: S1 said that everything was good although in 
S2 was confused at the beginning but later she could understand the content. S2 said, the entire 
activities were great.  S3 said all was good and the organization of the concepts because some of 
them could be confusing. S4 said:  everything was good, the only think that he didn’t like in 
session 1 was that he couldn’t understand how to be a Math teacher and in session 2 there were 
some words that he didn’t understand. S5 said:  time is a barrier to learn all the aspects that Math 
encompasses. S6 said: During sessions No 1 and 2 he considered that he had some mistakes and 
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he needed to practice pronunciation. In the rest of the sessions he refers that everything was good.   
3. While doing my presentation I felt: a. Nervous b. Bored c. Motivated d. Self-confident/  
Comfortable. 
The results indicate that most of the students’ feelings during the sessions were positive 
such as motivation, self-confidence and comfortableness:  
S1 said: She felt motivated, self-confident and comfortable. S2 said: He felt motivated and at the 
end self-confident. S3 said: She felt motivated, self-confident and comfortable S4 said:  He felt 
motivated at the beginning and at the end self-confident. 
S5 said: He felt motivated, self-confident and comfortable.  S6 said: He felt nervous in session 
No. 1 and during the rest of the sessions he felt motivated. 
4. Were you able to accomplish the task according to the instructions given by the teacher? 
Yes_________ No_______ 
5. From 1 to 5 (5 being the highest score), rate how well the realization of this task allowed 
you to learn more English and put into practice your oral communication skills. 
The findings show that all the trainees could not only accomplish the tasks by following 
instructions, but also learn more English and put into practice their oral communication skills. 
6. From 1 to 5 (5 being the highest score) how do you evaluate your: fluency, pronunciation,  
Interaction strategies and vocabulary. Participants evaluated their fluency, pronunciation, 
interaction strategies and vocabulary differently as well as the contribution of this task on their 
own teaching methodology and language improvement in terms of coherence and cohesion 
devises, use of connectors,  and organization of ideas.  Here are the responses given by each 
student: 
Student No 1: Fluency: 4, pronunciation: 4 interaction strategies: 4 vocabulary: 4; Student No 2:  
fluency: 4, pronunciation: 5, interaction strategy: 5 vocabulary: 5; Student No. 3:  fluency: 4, 
pronunciation: 4, interaction strategy: 5 and vocabulary: 5; Student No 4: fluency: 4; 
Pronunciation: 4, Interaction strategy: 5, Vocabulary: 5; Student No. 5: fluency: 4, Pronunciation: 
5, Interaction strategy: 4, Vocabulary: 5; Student No 6: fluency: 4, Pronunciation: 5, Interaction 
strategy: 4, Vocabulary: 5.  
The results were interpreted as the most developed skill for participants were the vocabulary and 
the interaction strategies were the highest aspect that pre-service teachers spotlighted. (Annex 15)  
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7. From 1 to 5 (5 being the highest score) how do you evaluate this task as a contribution 
on your teaching methodology, Coherence and cohesion devises, Use of connectors, Organization 
of ideas?  
During each one of the sessions these scores were the most common ones.  
S1: Teaching methodology: 5 Coherence and cohesion Devices: 4, Use of connectors: 4, 
Organization of ideas: 5; S2: Teaching methodology: 5 Coherence and cohesion Devices: 4, Use 
of connectors: 5, Organization of ideas: 5; S3: Teaching methodology: 5 Coherence and cohesion 
Devices: 4, Use of connectors: 5, Organization of ideas: 5; S4: Teaching methodology: 5 
Coherence and cohesion Devices: 4, Use of connectors: 5, Organization of ideas: 5 
S5: Teaching methodology: 5 Coherence and cohesion Devices: 4, Use of connectors: 4, 
Organization of ideas: 4; S6: Teaching methodology: 5 Coherence and cohesion Devices: 4, Use 
of connectors: 4, Organization of ideas: 4 
 The most significant aspects were the methodology and some of them mentioned the 
devices as an important aspect in the sessions. (Annex 16) 
8. Comments / Suggestions on what can be done to help you improve your 
communicative competence: S1 was the only one with no comments after each session. The other 
students suggested as an improvement of his communicative competence:  that it would be great 
to continue watching more videos in order to keep in touch with the vocabulary and the 
pronunciation of the math language, to give the correct pronunciation for some of the aspects and 
also keep visible the vocabulary that they needed in the sensations in order to get more fluency 
and contextualized the situation with a real mathematical context, to keep working on sentences, 
meaning and pictures of the vocabulary learned, to increase oral presentations, role play as a 
future teachers , through those activities  they recognized the type of mistakes and to practice a 
little  bit more.  
Co-evaluation Format  
The purpose of this instrument was to find out the participants’ view of and involvement 
in teamwork. Here are the results: 
1. What I liked the most about my classmate´s task realization was:  
Trainees expressed about their classmates the following aspects: their partners´ attitudes when 
they develop the activities. They presented strategies to use the proposed material and ways to 
increase the student’s motivation; they were able to follow instructions. The presentation made 
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by the classmates, the interest toward the investigation and visual material, the way that they 
presented the activities and how they used realia to explain the ways to solve a problem, the right 
use of mathematical concepts, their creativity and the diversity of their ideas. Although some 
tasks were difficult, their classmates were creative and could demonstrate knowledge, the 
contribution and support, the material and commitment have a nice presentation and 
participation.  
2. What I didn´t like about my classmate´s task realization was:  
During his/her presentation my classmate seemed to a. Nervous b. Bored c. Motivated   
         d. Self-confident/ comfortable. 
3. Was your classmate able to accomplish the task according to the instructions given by the 
teacher? Yes_________ No_______ 
The responses to this set of questions indicated that the students’ perceptions about their 
classmates’ overall performance were positive. For example, all the students considered that the 
classmate’s tasks realization was good and nice. According to their responses, most of their 
classmates looked self-confident and comfortable during their presentations, and they were all 
able to accomplish the task by following the instructions given by the teacher.  
Finally, the responses to the two last questions (6 & 7) were varied. In these questions, 
several criteria were evaluated (fluency, pronunciation, interaction strategies, and vocabulary), as 
well as the task itself, whose contribution on their classmate´s teaching methodology was 
assessed and measured in terms of coherence and cohesion devices, use of connectors, and 
organization of ideas.  Here are the results: 
5.  From 1 to 5 (5 being the highest score), through the realization of this task your classmate was 
able to use what was taught in class and put into practice his/her oral communication skills. 
S1, 3,4,5 and 6 gave 5 as the score of this item. S2 gave 4 to this item. 
6. From 1 to 5 (5 being the highest score) how do you evaluate your classmate´s: Fluency, 
Pronunciation, Interaction strategies, Vocabulary.  
S1: She evaluated their process like this:  fluency is 5, pronunciation is 5, and an interaction 
strategy is 5 and vocabulary 5. 
S2: She evaluated their process like this:  fluency is 5, pronunciation is 4, and interaction 
strategies: 3 and vocabulary 5. 
S3: She evaluated the classmate’s process like this:  fluency is 5, pronunciation is 4,  
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and interaction strategies: 3 and vocabulary 5.  
S4: Fluency is 4.Pronunciation is 4 and interaction strategies: 5 and vocabulary 5; S5: Fluency is 
4. Pronunciation is 4, Interaction strategies: 5, Vocabulary 4; S6: Fluency is 5, Pronunciation is 5, 
Interaction strategies: 5, Vocabulary 5.  
For the co-evaluation format the most represented for the pre-service teachers were the fluency, 
the vocabulary and the pronunciation. (Annex 17) 
7. From 1 to 5 (5 being the highest score) how do you evaluate this task as a contribution on your 
classmate´s teaching methodology, Coherence and cohesion devises, Use of connectors, 
organization of ideas?  
S1: Teaching methodology: 5 Coherence and cohesion Devices: 4, Use of connectors: 4, 
Organization of ideas: 5; S2: Teaching methodology: 5 Coherence and cohesion Devices: 4, Use 
of connectors: 5, Organization of ideas: 5; S3: Teaching methodology: 5 Coherence and cohesion 
Devices: 5, Use of connectors: 4, Organization of ideas: 4; S4: Teaching methodology: 5 
Coherence and cohesion Devices: 4, Use of connectors: 5, Organization of ideas: 5 
S5: Teaching methodology: 5 Coherence and cohesion Devices: 4, Use of connectors: 4, 
Organization of ideas: 4; S6: Teaching methodology: 5 Coherence and cohesion Devices: 4, Use 
of connectors: 5, Organization of ideas: 5 
The most presented for the pre-service teachers were teaching methodology. (Annex 18) 
8. Comments / Suggestions on what could help your classmates to improve his her 
communicative competence: In responding to these last questions the following suggestions were 
given by some students: to continue putting students in a real context where they could interact 
with real material in order to improve their communicative competence; to provide more space 
and be closer to one another because if they are far, communication will be disturbed; for the 
ones who have better level of speaking, to help others gain confidence and to work in a 
cooperative way, and to give the correct pronunciation to their classmates.  
     Observation Grid (OG) 
The observation grid was an instrument applied during each one of the sessions. It was 
based on a video for each class in which teachers recorded every single moment in the Math 
teaching training process. Previously researchers had asked students to fill an inform consent 
(Annex 19). After that it was analyzed in this way: sessions 1 and 2 by the teacher trainers and 
sessions 3, 4 and 5 were analyzed by an external teacher who is a member of the university. The 
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aspects to design this analysis were taken from a CLIL checklist.  
Teacher 1= teacher trainees    Teacher 2: External teacher observator.  
     Clarifying global goals and teaching aims 
Teacher 1: The goals were explained in the mind map following the CLIL approach and 
the objectives were also explained at the beginning of each activity. Besides that, in both 
sessions, the warm up helps to introduce the purpose of each one of the sessions and the content. 
Teacher 2: During the 3 sessions the global goals are exposed at the beginning of session 
by a mind map proposed by CLIL approach and those objects are reflected during the students 
‘activities and tasks. In addition, in the sessions 4 and 5, the warms up are focused on the global 
goals, for example, in the session 4, the warm up was with manipulating concrete material, where 
they could show the way to demonstrate an addition or a subtraction by using that material. In the 
session 5, the entire activities ad topics planned for this lesson was explained, worked, and 
introduced. The teachers presented a power point presentation to the group explaining some of 
the steps, strategies and specific vocabulary for problem solving 
Content: Teacher 1:  In session 1. At the beginning, students were confused by some math 
concepts. But in the session 2 teachers created more activities in order to clarify the topics and 
the results were satisfactory because students can talk and explain the topics proposed and felt 
more confident. In addition, the content was selected according with the purpose of the training. 
The topics for the session 1 were principles and strategies. The topics were clear for the students, 
they used their pre-knowledge in order to understand and explain the activities. In session 2, the 
topics were Standards and Vocabulary to teach math. 
Teacher 2: teachers used different strategies to introduce the topics to students, such as a 
warm up, a power point presentation, videos, concrete material and games. Based on these tools, 
the teachers explained the theory, strategies or steps to understand topics such as Math operations, 
measurement, geometry and problem solving. Besides that, the topics helped the students to 
develop concrete skills for example: in session 3, students learnt to measure different planes and 
shapes and in session 4, they learnt to develop the Algebraic thinking and number count.  
Language and Communication: Teacher 1: In session 1, they felt motivated because they learnt 
new vocabulary, expressions and concepts that they used in their presentations. Words such as: 
skip counting, whole number even, odd, pattern, integer, etc. In session 2, students had the 
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change to practice the new language structure in their presentation and activities. In session 2, 
they matched the meaning with the concepts. 
      Teacher 2: 1. Firstly, in sessions 3, 4 and 5 the teachers used images, examples and 
definitions to involve the students in the new vocabulary and expressions. In addition, each 
student received a folder with guides about vocabulary, exercises, theories and strategies 
according with each topic. The students also participated constantly. In all of these sessions, they 
created their own class to teach the topics and they needed to use the math language propose by 
each topic.  
 There were adequate opportunities for the students to practice the new language structures and it 
was evidenced in their participation, in the designing of each micro class and when they solved 
the different kinds of problems and explained the strategy used to solve it in session 5.   
Cognition /Thinking: Teacher 1: The teachers ensured the learners progress cognitively when 
the pre-service teachers produced their own activities. For example: in the session 1, students had 
to summarize the strategies according with each principle and socialized them. Over there, they 
thought and reflect about math principals and strategies. And in session 2 students participated in 
a word wall activity where they had to match math concept with pictures and examples, and at 
the end, they had to design a lesson plan about Math concepts for first grade, where they have the 
opportunity to tech math concepts. 
   Teacher 2: The students` learning is evidenced at the end of each activity and the teachers 
got a feedback after each of their presentations. Besides that, the student created a mini project 
explaining a specific topic proposed by the teachers and finally this cognitive process can be 
evidenced in the lesson plan and micro classes created by the students at the end of the session, 
where they could put in practices the strategies, materials and topic learnt during the session.  
      Culture: Teacher 1: In session 1, the teachers mentioned the importance to recognize the 
math principles in a bilingual school taking into account that, they underlined the equity, the 
curriculum, the teaching, the assessment and the technology in a bilingual school. In session 2, 
students recognized the important to use math language according with a bilingual context. Math 
language in this kind of context is one the most important part in an academic process. They also 
recognized the standards required to design a lesson plan for first grades. 
      Teacher 2: The teachers explain at the beginning of the session, the cultural impact in a 
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bilingual context. The students can promote awareness as math teachers, using math vocabulary 
and math strategies to improve their proficiency as teachers and to impact their community. In 
session 4 and 5, the students also knew different kinds of concrete material using in different 
bilingual school and they understand different kind of strategies to count, to solve math 
operations and problems or work with numbers according with the bilingual culture.  
Activities: Teacher 1: .The 4Cs proposed by CLIL were applied in the both sessions; because they 
could communicate ideas using the math language and foster the cognitive aspects, 
understanding the math concepts. The culture aspect was developed when the students awarded 
of important to use the concrete math language according with each activity, or the concrete 
strategy to design a lesson plan according with the school requirements and the content factor was 
evidenced in each activity proposed by the teacher.  
Both sessions have initial (The mind map in order to explain the session goals), progress 
(the different activities developed by the teachers and the students, the power point presentations 
and the videos), summary (the socialization of the photocopies, teachers and students discuss on 
the topics), and assessment (the presentations made by the students where they had to apply the 
topics working in each session) 
 Teacher 2: In session 3, the teacher uses the 4Cs factors, power point presentations and 
articles to deepen the themes and contents introduced; the cognition is developed when the 
student has the chance to propose new activities from the topic; Culture is developed and enriched 
when students understand a bilingual context by teaching and learning math, and communication 
is handled during the session when students learn new vocabulary and expressions. In session 4, 
students developed the activities using concrete material in order to solve the additions and 
subtractions.  
 The activities are based on math operations fact strategies such as: thinking addition, fact 
family, building up through ten, back down, among others. In addition, they recognized different 
kinds of materials exclusively for a bilingual context. For example: dominoes for math 
operations, open and close abacus, Cuisenaire roads, Myter Math operations board. In session 5, 
teachers used power point presentations, worksheets, and videos in order to explain the steps, 
strategies, vocabulary and strategies to solve the math problems.  Initially, students receive a 
warm up to understand the topic in all of the sessions. At the progress stage, the topic is explained 
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and developed. 
 As a summary, students use technology where they have the opportunity to play, problem 
solving, and learn more. Finally, as an assessment activity, the student designs a lesson plan for 
1
st
 grade applying the strategies and the topics. 
Supporting learning: Teacher 1: The tasks became opportunities for the students to 
engage in practical activities to experience CLIL, the dynamic of the sessions was addressed as a 
dual-focused educational approach in which an additional language is used for the learning and 
teaching of both content and language. It was evidenced when the students had to select a 
strategy and explain it for a math class, using the new vocabulary and expressions. 
Teacher 2: They were using new content (math) through a language (English) as a foreign 
language. In session 3, the teacher brought extra material such as videos, power point 
presentations, folders with photocopies and concrete material like proctrator, geoboards, 
billboards, images, modeling clay, markets etc., in order to clarify students doubts and could 
understand the design process involving what is needed to meet content- subject concepts is 
specially skilled in CLIL lesson preparation,. In session 4and 5, the opportunity to engage 
students in practical activities to experience CLIL designing micro classes, lesson plan and 
games, where they have the chance to learn strategies, method, vocabulary and concrete material 
to teach math operations based on the pedagogic integration of contextualized content, cognition, 
communication and culture into teaching and learning practice. 
 Assessment   Grid (AG) 
Teacher 1: The teachers considered the students opinion and they well oriented the 
students’ process for recognizing what they were learning. In session 1, the teachers evaluated 
how much vocabulary and expression the students applied in their presentation, also, at the end of 
the session students had to select a topic and use the correct strategy to work on it, in this 
moment, teachers were considering how much they learnt. In session 2, students had to use the 
standards and the vocabulary to create a math class in order to teach a specific topic. And then, 
they had to design a lesson plan. In this moment teachers could know how much they learnt as 
well.  
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Teacher 2: The teacher planned different strategies to recognize how students had learnt. 
Strategies such as socialization, explanation and exposition per each student at the end of each 
activity; as soon as the teacher finished explaining the content, students had to design a mini 
project and a lesson plan, where they were able to be ready to do this and also to feel empower at 
the moment to socialize their proposals. At the end of each session, the students created their own 
classes, they were putting into practice what they had learnt, thing such as vocabulary, 
expression, strategies, steps, concrete material and web-side pages. 
 Reflection 
Teacher 1: 1.They applied the cooperative learning. It was not possible to consider 
changing anything in these units because were focused on the students’ perceptions but in session 
2 they included more visual images in order to clarify the vocabulary since it was difficult to 
understand in the first session.  
Teacher 2: They applied the cooperative learning in session 3,4 and 5.2. In session 3, the 
teacher considered to include more concrete material because math operation is not an easy topic. 
The teachers decided to design their 4th session based on concrete material such as dominoes, 
abacus, cuisenaire roads in order to better understand the addition, subtraction, multiplication and 
division and to have fun as well. Also, to give them more alternatives to increase their creativity. 
In session 4, teachers decided to give more time to their students to surf on the math web side 
pages because they did not have too much time to do it in the previous session. In the last session, 
that is, the 5th one, students expressed that it would be nice if she had had more sessions about 
more relevant topic to teach math in elementary.  
Interview Analysis (IA) 
This instrument was applied at the end of the Math teaching training with the purpose to 
gather valuable information from the students in terms of the impact on their professional 
development and the contribution on their English proficiency.  
1. What was the impact that you preserved on your teaching process? 
The students underlined that this training impacted their methodology because they learnt 
different strategies, techniques and activities to strength their math knowledge. They also felt 
encouraged to learn in a more didactic, funny and meaningful way. In addition, they learnt new 
vocabulary and expressions to use during the teaching process. Students 6 and 4 said that this 
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course gave them a huge perspective on how to teach other subject and felt able to do it. Student 
3 said that she broke stereotypes about math. 
2. What sort of strategies and techniques did you learn during the math teaching training? 
The students learnt how to plan a math class, how to solve problems in different ways and how to 
develop math thinking. Students 6 and 3 underlined some strategies such as visual aids, flash 
cards and website pages to allow the students to increase their motivations in the math class. 
Students 1 leant visualization, paraphrasing, graphical representations, and critical thinking as 
powerful learning strategies and techniques. 
S2 learnt how to create material to explain the topics and use realia.  
3. What are the aspects you consider make you stronger in teaching math? 
S 6 said that everything that he had learnt during this process made him strong, however he 
thinks that he needs to continue practicing much more in order to master what he learnt. S 1. 4 
realized that there are many strategies and techniques to teach mathematics and she avoids the 
perception that Math is boring.  
She noticed that in the training the teachers used different resources that allowed the 
participants to be more creative and to use different resources when they design a lesson plan.     
S3. Learnt that there are different ways to present a math problem; the importance of using a real 
context in a math class, and that there are many web side pages to work with children in a math 
class. S2. learnt to mix the topics with the realia, for example daily problems, using interactive 
games in order to solve and make math operation sentences.  
4. How the implementation of the “Math Teaching Training” makes an impact on your English 
proficiency and methodology?  
Students expressed that they improved their English proficiency because they increased 
their vocabulary, expressions and developed the confidence to express their ideas using the target 
language and to understand the new topics. So according with them, this course had a positive 
impact on their English. In addition, they thought that they could apply strategies and techniques 
learning in the training in subjects such as English, Science, Social Studies, etc. and they felt able 
to design a lesson plan. S4 She says that it expands her perception about the way to transform 
something difficult and boring in something funny and it improves her creativity as a teacher and 
remembers her math knowledge.  
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Results analysis 
Data were analyzed through the process of triangulation. According to Creswell (2008), 
“triangulation is the process of corroborating evidence from different individuals such as parents, 
students and teachers in a school setting; types of data such as field notes, and case studies; 
methods of data collection such as documents and interviews”. The researchers of this study used 
the previous three instruments, (Observation Grid (OG), Interview Analysis (IA), and 
Assessment Grid (AG), to collect and analyze data, from which the following categories 
emerged: 
     1. Math Teaching Techniques  
The methodology contribution was one of the aspects of this Math Teaching Training 
underlining by pre-service teachers. It was identified in the AG 1 y 2, where all of them evaluated 
as one of the most important aspect. AG 1, S1 S2 S3 S4 claimed, “I learnt different techniques to 
teach Math”. S2 “I learn about strategies that as future teachers, I need to use inside or outside the 
classroom to know about students’ learning process. In the IA, S6 S2 also posed “different 
strategies that can be applied in a Math classroom and encourage students to learn in a more 
didactic, funny and meaningful way”. IA, S1 “the Math teaching training was very important in my 
learning process because I can learn different strategies, techniques and activities to strength my  
Math teaching” IA, S3 “the training has a big impact because I improve my methodology”. Other 
instrument where the Math teaching technique came up was in the AG 2, S1 “My partners 
organized and presented different strategies using the material proposed and that allowed them to 
understand better the topic. Besides that, this category was determined by aspects such as: 
acknowledgment of several types of techniques to teach Math, recognizing web side math pages, 
easiness to use concrete material, interesting activities that promote self-evaluation and co-
evaluation, and designing of Math lesson plans and micro classes. In the same way, at the end of 
the sessions, the participants concluded and highlighted the huge impact that this Math teaching 
training had on their methodology, not only as English teachers but also as content area teachers. 
IA, S1 “I think that I can apply the strategies and techniques learning in the training in subjects 
such as English, Science, social studies, etc.” In addition, the used of CLIL as an approach allowed 
the pre-service teachers to design a good practicum reflected on their methodology, where teaching 
and learning take place in a concrete language and content, putting them in a real bilingual context. 
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  The Math teaching techniques that stuck out in the data analysis were divided into two 
subcategories:  
A. My repertory of Techniques is increased:  
Pre-service teachers expressed the need to learn or update not only the math techniques, but 
also the Math methods in order to modify and refresh a Math class. It was evidenced in the OG 1, 
S7: “most of the Math teachers used in my school traditional methodology they just look for the 
results. No more! In my case, I motivated my students to look for other answer or other way to find 
the answer”. Besides that, they also mention that it is better to motivate their students using these 
new five kinds of principles (1.star with a question, 2. you are not the answer key, 3. students need 
time to struggle, 4. say yes to the students’ answers and 5. play) as an example of this, some of 
them, expressed that they do not like Math due to their bad experiences in their Math class, by 
contrast, other had good experiences. Ex:  OG 1, S3: “I am interesting to learn new Math 
methodologies in order to teach a didactic Math class, I learnt Math and my teacher tried to 
integrate different methodologies with games, to join the English with the Math content”, OG 1, S1 
and S6 talked about her experience using concrete material, they affirmed “Cuisenaire roads are 
used to teach tenses in English and numbers”.  
Another important aspect to spotlight is the use of the Math Standards, because they did not 
know what skills are taken into account in a Math class, now, they understand what standards 
(Algebraic thinking, numbers and operations, measurement and date, and Geometry) they need to 
develop or consider in class. In addition, they showed to be surprised using concrete material, 
because they learnt not only to use a protractor (Annex.20) in a geometry class in order to make 
angles, discover degrees, or identify the vertexes of the shapes, but also to use a geoboard, OG 3, 
S7 “To identify shapes, eagles, angles “.  
Another sort of concrete material is: The use of colorful cubes, lotteries, set of number, 
figures, ships, puzzles, patterns figures, dominoes of addition - subtraction – multiplication-
division, counters, cuisenaire roads, royter Math operations boards and open and close abacus, all 
of them, to teach math operations, (addition - subtraction – multiplication - division). OG 4, S1 took 
an abacus to use it as a powerful machine and said “I have this machine that is very powerful, 
because this machine know the results of all the additions in the words, so we are going to work 
with this magnify machine today” S1 “pictures are easier to children to understand addition or 
maybe figures or toys. (Annex 21)  
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Other examples of concrete material are: set of little toys, figures, robots and images to 
represent and solve Math problems. Pre-service teachers learnt how to teach, handle and solve 
problem solving following four steps (understand the problem, get a plan, solve it and look back). 
They created problem solving and explained the process. OG 5, S2-S3.“ first I understand the 
problem, and then I classify the toys according with the information and finally I answer the 
question, identifying the clue word, it is “an all”, so I understand that it have to use addition”. S6, 
S1 and S4 read the problem and their parents had to use the set of toys to solve it.  S2 s3 create the 
following problem: “Juanito went to the zoo and he saw in a jail 12 lizards, after on hour, he return 
to the same place and but 6 lizards disappear. How many lizards are there?  They represent the 
problem with lizards’ toys, and ask what the question of the problem is? “ From the use of the 
concrete material, they developed the creativity to make their own material in order to apply them 
in their future Math classes and to have more didactic and interactive classes.  
The techniques that pre-service teachers mentioned as the most interesting along the 
sessions are: Play Shape Tree Match-Up, Estimating Numbers, House Hold Measurements, Wiggly 
Worms Measurement, Congruency and Symmetry, Three Dimensional Shapes with Plasticize and 
Shape Description Chants, Web Side Pages, Visual Material among others. IA. S1 the strategies 
and techniques that I learnt during the math teaching training were Visualization, Paraphrasing, 
Graphical Representations, Critical Thinking, etc.” 
These techniques were applied in the following activities: mini project; where in the OG 3, 
they showed to be passionate making them and created innovated crafting ideas (Annex 22). Warm 
ups OG 4, S2 and S3 created a warm up to teach addition, based on concrete material such as: 
colorful cubes, lotteries, and numbers flash cards (Annex 23). Their feedback by the Math teacher 
was: “I underline that the main objective of your class was accomplished because the students 
understood the addition”. Lesson plans, pre-service teachers designed them to apply their Math 
knowledge and put in practice the Math techniques. S1 “in my warm up, students work in two 
groups receive different number that they paste around the classroom, those numbers are results of 
additions then the teacher gives an addition and the students have to stand up as fast as they can to 
find the result…” IA, S4.  “Now, I know how to plan a Math class and what strategies and 
techniques to help students to solve problems in different ways and how to develop math thinking”.  
There is other quotations’ list to evidence this process:  
OG 1, S7 consider that “to teach math, history, didactics games, sequential achievements, 
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patterns and usefulness topics”.  
OG 1, S1, S6, S4 “the use of realia”, ex: S1 “use m & m (Chocolates) to count or to get math 
operations to use a wall world to teach math vocabulary, use real problems, etc. cooperative 
learning, it makes students feel confident and confortable”.   
S1 “look around the classroom and count how many chairs are there? How many students are 
there? How many windows are there?  
S2 mentioned, “Draw pictures to explain a topic. Use flash cards and visual aids. Web side pages 
and realia” 
OG 3, S6 and S1 the use of riddles to learn geometry is fun! 
OG 4, S2 used as a strategy “trace your hands” he says “students can use their body parts and sum 
them. Ex how many arms do you have? And how many eggs? Now, in total? 
IA. S3 “I learns that visual resources are very important to catch the students’ attention”.  
AG 1 SS. S3 She likes the practice in the visual platform because it is so interactive and it could be 
consolidated all the new knowledge.  
AG 2. S1 Her partners organize and present different strategies using the material proposed and that 
allows them to understand better the topic. 
B. Change of beliefs about math teaching and learning:  
Pre-service teachers had several beliefs about math due to their personal experiences. Those 
ideas were exposed during the Math Teaching Training. Ex. OG 1, S2 he expressed to be confused 
because he does not believe that a Math teacher can teach Math without looking for a specific 
result, and says “How can we teach math without a result? It was clarified during the session 
development, considering that as Math teacher they should not frustrate the students’ Math 
process, looking for a good or a wrong result, as contrary, they should invite and support them to 
aboard different step to find something. The video about “Five Principles of Extraordinary Math 
Teaching” illustrated it.  This tool addressed the pre-service teachers’ prospects about math. S7 
said “I am surprised because Math teacher is the key of the answer for the students” All of the 
students felt surprise about the principles due to their traditions math beliefs. 
 In addition, They expressed that they had a lot of beliefs about Math and they collected them in 
their school, but with this training, they said something like: S1 “Now, I can teach Math” OG 5, S3 
“We need to continue working and study this, but now we had enough knowledge to teach a math 
class. Thanks!” S4 “I thought it would be difficult for me but now I notice that it is easier that I 
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imagine”.  
  Another significant aspect that they express was the importance to teach math vocabulary 
at the beginning of whatever Math class. OG 2, S3 cited that she did not know that the 
vocabulary could be so important for a Math class. S1 also said “there are many web sides pages 
to have funny activities with the students, and it is not surprise taking into account that the Math 
language is an essential part to learn it. They learnt the importance to learn concepts in order to 
understand, analyze and participate correctly in a Math class. The participant understood it when 
they attended to the sessions and did the tasks. It is evidenced in the second category.  
Other aspect to consider was the use of concrete material due to pre-service teachers did 
not know the amount of concrete material there is to teach math. They also did not believe that 
they would not be able to design and use their own material in their Math classes.  Ex OG 4, S1 
“I can make a machine to teach addition. S3 I can make a flower to teach addition and 
subtraction. S3 “I can imagine I can teach math operation using all those kind of material” 
By the same token, most of the students claimed that they broke the math stereotypes. Ex: 
IA, S1 “ I avoid the perception that Math is boring”. S4 “Now, there are many ways to teach 
Math over the convectional ones”. And S3 “I break stereotypes about math.  I find new 
opportunity to teach Math topic such as numbers, math operations, etc. I expand my perception 
about the way to transform something difficult and boring in something funny”  
 2. Increased English Language Proficiency   
Proficiency in English was a key component for this Math Teaching Training. All pre-
service teachers expressed diverse benefits around Math language and how it impacted their 
English proficiency as teachers. All of them expressed in AG 1 and AG 2 to be able to 
accomplish the task according to the instruction given by the teacher. It is paramount to state that 
as they have a high English level, they do not know Math language, it could be difficult for them 
to understand correctly the teacher instructions, however, thanks to apply CLIL as a dual-focused 
educational approach in which an additional language is used for the learning and teaching of 
both content and language in this case Math and English, pre-service teachers were able to 
understand the topics proposed and to used the English language as a vehicle to communicate 
their ideas and as a tool to design their lesson plans. Pre-service teachers also understood what 
they had to do in each session by the used of visual tools, examples and different techniques 
applied by the trainers. Another important point of view claimed by the participants was that they 
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think that all of the lessons help them to learn more English and put into practice their oral 
communication skills. It was evidenced in the AG 1 and AG 2.  As a result, the following 
subcategories came up:  
A. Math language development:  
This subcategory is based on the math vocabulary and expressions. Pre-service teachers  
stated to learn a lot of vocabulary according with each topic (Annex 24), and it was evidenced in 
the IA where S1, S2, S3, S4, S6 set out that they leant new vocabulary and expressions and they 
also increased their math knowledge;  answers such as AG 1s S1 “I like the students’ presentation 
because they share new concepts”, AG 1 S1 S2 S4 “I learnt new vocabulary ”, AI S6 “I increased 
my knowledge and vocabulary”, AI S1 S4 S3 “I learn new vocabulary and expressions” S3 “My 
partners used the Math language to design a warm up, they showed the real impact on their 
English proficiency. Moreover, they also claimed that they had the chance to apply the new 
vocabulary and expressions in their explanations, presentation and micro classes, however some 
of them expressed to have some drawbacks, at the moment to prepare their speeches or to 
understand some of the articles and activities proposed by the teachers in the first and second 
section. 
Ex: AG 1 AG 2 S4 “I do not understand some words at the beginning of the sessions” My 
partners were confused when they had to math the words with the correct meaning”  
OG 2, S1 “What is the meaning of skip counting” 
OG 2 S4 “What means estimation?” 
OG 2 S1 “What is the difference between even and odd?”   
OG 1 S6  “What is the meaning of Break math in a specific context”  
Despite these disadvantages, students learnt too much vocabulary and expressions. Here 
are some of them: 
 OG 1, Standard 1: numbers and operations:  skip counting, substations, integer pattern, even, 
odd, equals, addition and estimate. 
Standard 2: Geometry: side, line of symmetry, intersect, prism, halves, point, a line, a ray, 
endpoint and parallel 
Standard 3: Algebraic thinking: output, alike, input, object, sort, similar, size and different. 
Standard 4: measurement and data: length, weight, inch, foot, pint, picture and graph. 
OG 5, Problem solving clue vocabulary: In all, altogether, sum, total, subtraction Clue words, 
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among others: 
Expressions such as; how many more and how many are left, decreased by, fewer than, increase 
by, each person, each group, amount of each, and so on.  
  In addition, they claimed that for them was a little bit difficult to implement the Math 
language spontaneously, however they took the risk to use it.  
 Ex: OG 3, S2 and 3 “take the risk to teach a math class, to design a lesson plan, and to create 
new math problems, even thought we are just learning math vocabulary, they use their own 
knowledge to communicate and to make understandable instruction. Such as: OG 4 S3 Who 
knows what is addition? You do not remember what is 1+1, yes? Great!  S2 How many fingers 
do you have? You can say 5 fingers plus 2 fingers: equal 7  
S3 we are going to use cube to solve addition. S2 4 plus 1 equal 5.  
  In order to have a significant use of the Math vocabulary, each student received a 
feedback after the intervention. Ex: The Math teacher suggested to S2 and S3 to use Math 
vocabulary to foster the purpose of the math class. S6 you use appropriate math language. As a 
result, pre-service teachers would able to create their own math products.  
Ex: this group of participant set up problem solving with their own words. OG 5 S2, and S3 “Let 
me read our problem: Juanito went to the zoo and he saw in a jail 12 lizards, after on hour, he 
return to the same place and but 6 lizards disappear. How many lizards are there?  They represent 
the problem with lizards’ toys, and ask what is the question of the problem?  
B. Pronunciation, fluency and grammar: 
On the first hand, this subcategory is a crucial piece of this category since it allows to 
strength the math language and to use it property. It was a good opportunity to solve and clarify 
most of pre-service teachers’ doubts about the pronunciation of some words.  Although they did 
not know the Math vocabulary, they asked about some words before to present their oral 
presentations in order to be fluency in their speech and to pronounce them correctly.  (Annex 25) 
Ex OG 2S2 pronounce pint like: /pint/ instead to say /paint/. S4 pronounce Skip like:/skaip/ 
instead to say /skip. OG 3 rhombus, nonagons, parallelogram (mispronunciations) 
 On the other hand, the pre-service teacher had the chance to put in practice the vocabulary 
and the expression they had learnt in a fluency way. At the end of the process, all of the students 
manifested to improve their pronunciation and fluency due to their oral presentation, including 
the new vocabulary and expressions in them.  AG, 1 AG, 1 All of the students considered they 
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had a good pronunciation and fluency. 
In case of grammar, pre-services teachers used complex structures in their oral 
presentations, and that is evidence in the lesson plans. They also considered in AG 1 and AG 2 
that all of them used connectors to organize their ideas in order to understand no only their 
speech but also their lesson plans. Furthermore, they evaluated themselves and their partners’ 
presentations with good coherence and cohesion based on AG 1 and AG 2 instruments.  
3. Built self-confidence 
This category is extremely important in almost every aspect of pre-service teachers’ 
development, taking into that having confidence not only improve the teacher’s value but also is 
a key component of being successful. Whereas, they are interesting to teach and handle different 
kinds of content areas, math content is not the easiest one, it is very demanding and difficult to 
teach, it was mentioned in the diagnostic that, so as future math teachers, they should build their 
self-confidence. Therefore, this category emerged from the participants, who expressed that they 
felt motivated during the five sessions. It was evidenced in the OG 3,4 and 5, and AG 1 and 2 as 
well. For these reasons this subcategory bloomed:  
A. Empowering trainees 
Pre-service teachers argued in the IA that in the first session they felt a little bit confused 
because the teacher instructions had a lot of new words for them. And during session 1 was very 
common to listen questions like: S6 and S4 Could you repeat, please?  S1, like this? Is it ok?, 
however, when they talked about Math strategies, they looked so confident and secure about what 
they said. Beside that, they looked to empower when they received the article about standards, 
taking in to account, that those standards were no only for first grade but also for all of the 
grades. So they thought OG 2 S1 expressed “uauuuu now, I can teach in elementary grades” all of 
the students also felt confident using the Math vocabulary to explain each standard, even thought, 
they did not know them.  
In addition, they reflected positive attitude when they manipulated the concrete material, 
when they played with the set of toys to solve math problems, at the moment to design the lesson 
or to teach a specific Math topic, when they participated in the riddles, over these activities they 
reflected to be relax, and it was evidences in the following quotation: 
OG5, S2 “I feel strong to mix the topics with the realia for example daily problems, using 
interactive games in order to solve and make math operation sentences” 
 
Teacher development program  
 
90 
S2 S3  “I feel self-confident and confortable because I follow the teacher’s instructions 
developing and participating in all of the activities actively”. 
AG 1 and AG 2 S3 S1 S4 “I feel self-confident and confortable”.  
AG 2, S1 “I learn more English that I feel motivated” 
In the same way, they aroused their curiosity towards the entire concrete material teacher 
brought for each session because it was new for them. Ex: S1 and S6 as soon they finished their 
math class, all of their partner clapped. 
S3 and S2 motivated their students in their math class to play with colorful cubes to learn and 
practice addition. The students feel so happy and create a game with those cubes. They organize 
the cubes by color and numbers. S3 said “meeeeee it is 7”, raising the hand and smiling S2 said 
“nooo me! It is my turn!”  
The students participate constantly and simulate to be little kids in these math classes.  
Students also reacted enthusiastic when they listened about the powerful machine  
Another meaningful fact was the great attitude they showed during the session. Ex:  
They felt enthusiastic participating in the class, making question, making real and using realia in 
most of the sessions. Ex:  
OG 3 S4 said “odd is 4, 6, 8?   
SOG4 3“How many pencils are in my pencil case?”  
S1” Students can use the Sudoku to get math fluency or algebraic think”   
S3 “ I can use the protector to identify the angle!” 
S3 say, ohhhhuu, oh my goodness! This evidenced reflected the huge motivation they had during 
the math process. And finally, in the last session pre-service teachers received their certification 
with a big and spontaneous smile. Also they receive a bag of chocolate as recognition to 
participate in this research. (Annex 26) and a soon they received their diploma. (Annex 27) they 
talked about the Math Teaching Training; they used Spanish expression such as: 
S1 “Ahora me siento preparada para dictar matemáticas en un colegio bilingüe” 
S6 Al principio pensé que iba ser más duro, pero me sentí súper cómodo, se necesita más estudio 
pero ya me siento capaz de dictar matemáticas.  
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 Chapter V 
Conclusions 
      In this chapter, the researchers present the main findings after the implementation of a 
Math teaching training in which pre service teachers served as trainees during the project, with 
the purpose to give them the strategies to teach Math area in a bilingual context. The results will 
be described as follows.  
Several factors contribute to the IMPACT of this training: the first aspect was related 
with the theory proposed in the professional development with authors cited such as Porter, Garet 
, Yoon and Birman (2002) in which they claimed that effective practices require teachers to have 
a deep understanding of the content as well as Diaz (2004) and Ellis (1990) where they  said that 
professional development programs are taught techniques that they are expected to replicate in 
the classroom and experimental practices wrap up the student and the teacher in an actual 
teaching. Following these important elements from theory pre service teachers had the chance to 
replicate classes and put the knowledge learnt during the Math training by means of   short micro 
teaching classes after the designing of a lesson plan and those practices were reliable for them in 
terms of the interaction with real material, math content and the implementation of a specific 
methodology to improve their communicative competence and English proficiency, although 
they expressed to need more time to practice.  
The second aspect was associated with English proficiency because pre-service teachers 
demonstrated a better knowledge of the vocabulary proposed because they learnt and applied new 
vocabulary and expressions to use during the teaching process. In other words, their English 
proficiency increased in the sense that they incorporated to their speech Math expressions and 
vocabulary that they did not know. Students expressed that they improved it due to they extended 
their vocabulary, expressions and developed the confidence to express their ideas using the target 
language and to understand the new topics. According with them, this course had a positive 
impact on their English. They got the way to transform something difficult to express in 
something funny or easy to communicate applying their creativity.  
 
Furthermore the CLIL approach was very significant for them. It was stated in the theory 
according to Coyle, Hood and Marsh, (2010) who set up that in a ClIL classroom is necessary to 
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focus equally on how the students meet the content subject (input) and what they do while 
learning (how process the input) also how the content teacher need to adapt subject specific 
methods such as to accommodate the additional language focus. It is to open doors alternative 
ways of using methodologies. So, the development of didactic units based on this approach and 
the lesson plans that they did gave to pre service teachers tools to put Math in a real context by 
following the 4Cs.  
The communication was reflected in the vocabulary and expressions that pre-service 
teachers learnt and applied in the design of lesson plans, warm ups and micro classes. 
 The Cognitive aspect was developed taking as the starting point the previous knowledge 
‘trainees, the math thinking in order to understand the numbers decomposition, math operations 
and problem solving as a way to motivate children to manipulate concrete material, use 
technological tools and create different resources to understand mathematics.  The Content was 
focused for first math grade but pre-services learnt to remove the specific topics for elementary 
grades from the international standards and math principles, based on that they were able to 
handle the correct topic for their math classes, and the last was the Culture, where the pre-service 
teachers felt empower to create a math syllabus according with a bilingual curriculum needs, 
addressing it in a bilingual context.  All of those aspects, allowed the student teachers to get a 
comprehension of the steps that a Math class contained and they noticed that is necessary to have 
a specific methodology, charisma and the competence for teaching this area. At the same time the 
culture was present in the way that pre service teachers could impact a community classroom   
with the knowledge acquire by the use of specify Math techniques and the use of manipulatives, 
technological tools, games, riddles, games etc. in their future practices after the Math teaching 
training.  
Besides that, taking into consideration the theory proposed in the Didactic of Mathematics 
the principles given by the National Council of Mathematics in which said that it  is important to 
identify what students learn about mathematics based on their experiences that teachers provide 
every day in the classroom. Also according with the Standards, the teachers’ training help the 
study to transform teaching and have huge challenges for Math teachers to deal with teaching 
new content areas. Moreover burns (2007) affirmed that learning Mathematics requires children 
create and recreate mathematical relationships in their own minds.  
Having in mind the theory above, the pre service teachers’ perceptions on being a Math 
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teacher changed completely.   It means that, this Math teaching training touched their hearts 
providing them elements that make their teaching methodology strong, their language proficiency 
and self-confidence. After the training, they expressed with total security that they would be able 
to conduct a first grade Math class, or why not other elementary grades, following the steps 
learned during the sessions. They learnt that teaching Math begins in the real world by exploring 
and interacting with concrete material, then, they can go to the abstract aspect as they did in the 
short microteaching, warm ups and lesson plans.  
Besides that, the students underlined that this training caused impact on their 
methodology because they learnt different techniques and activities to strength their math 
knowledge and to encourage them to learn in a more didactic, funny and meaningful way. They 
spotlighted the importance to know different ways to teach Math using several resources to allow 
them to develop or increase their creativity. In addition, they leant how to identify Math 
standards, principles, steps and diverse tasks to design a Math class and those aspects enhance 
their knowledge and their motivation. Definitely, they broke stereotypes about math. Currently, 
they think, that math could be nice, funny and the students can enjoy it and learn in a didactic and 
a real way.  
As the last aspect, it was significant to underline the impact on the participants’ feelings 
during each session, taking into account that this study helped pre-service teacher to build their 
self-confident. At the beginning of the sessions, they felt nervous, anxious, confused, and a little 
bit afraid but a soon they were participating, presenting their oral presentations and being nearer 
to the math process they felt confident and their self-confident was evidenced in their active 
participation. The benefits at the end, was to obtain self-confidence, enthusiasm, curiosity, 
motivation and to empower them to be able to teach not only English but also Math as a content 
area. These aspects provide them to be competent teachers, they consider being Math teachers 
and they could expand their professional opportunities, having the chance to handle this subject 
in a bilingual context and they demonstrated what they have learned by doing and making real a 
lesson plan during the class.  
Moreover, the diploma given to the pre service teachers was another aspect that motivated 
them. It is relevant to underline, that the Bilingual Education Program was interested in 
supporting this research, considering that it is a benefit, not only for the pre-service teacher 
vocational education but also to give them the opportunity to participate, to be an active part in 
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this research process and to build it in their future researches based on the informed consent 
signed by them. That is why, the bachelor’s degree decided to grant to their pre-services an 
assistant certification motivating them to continue with their studies.  
Another impact in this Math training is that they could implement the same characteristics 
in subjects such a Social studies and Science, because they had the chance to learn diverse 
methodologies, techniques and activities that could be applied in other contents, they can also 
adapt different steps to approach new themes and handle them properly in the classroom. It is 
worth highlighting the fact that the research did not pretend to prepare students in other content 
areas, but rather, they were who mentioned this extra benefit for their professional development.    
The Math teaching training program allowed observing multiple benefits as well as 
limitations one of this was the time because trainees expressed their desired to have more time to 
explore math techniques or to surf on the Math web side pages, they would like to have more 
time to acquire Math language, and they recognized that they need to continue working on Math 
concepts and vocabulary in order to be more competitive in this area and to acquire more 
competence for teaching it. However, they enjoyed being part of this process. One of the 
participants expressed her gratitude and how much she liked this project by saying “Thanks for 
all, I really like this project; it is part of the thing that I love and the way to transform my world” 
(Jennifer Duarte, 2017)  
In general this is a contribution to the bilingual schools for Colombia not just for teachers 
but also to the students because if we have competent Math teachers we will have excellent 
results from our students.  
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Further research 
 
This study opens the doors to other potential studies that could further explore the 
experiences of teaching Math in different bilingual settings. The following prospective studies 
could be derived from the findings in this study:  
1. A study about the didactics and strategies to teach content areas (Social Studies, Science, etc.) 
following the CLIL approach.  
2. A study of the teacher’s role in a bilingual context and the implications on the students 
learning taking into account the use of didactic units. 
3. A study about the vocabulary to teach content areas and how can approach it to the students. 
4. A study on Parents attending a Math study group design.  
5. A study taking into account the same research question but expanding the number of 
participants and the time of implementation. 
6. This research could contribute to make a study on the University syllabus from the Bilingual 
Education Program and modified it in the sense of the creation an elective subject which contain 
a content area (Math, Science, Social Studies)  
7. The design of a program for Bilingual teachers to teach content areas.  
8. Another meaningful fact to mention about the university benefit is that the project was 
accepted to be part of the ongoing education program with a university graduate (diplomado).  
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ACADEMIC TRAINING TO 
TEACH CONTENT AREAS.   
       PRE-
SERVICES 7       NO 
IN-SERVICES 5       SI 
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ENOUGH 
KNOWLEDGE ABOUT 
DIDACTIC TOOLS. 
SI 3 
NO 9 
 
TEACHING 
CONTENT AREAS IN 
BILINGUAL 
SCHOOLS 
SI 7 
NO 5 
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SUBJECTS  
AREAS TO IMPROVE 
THE DIDACTIC 
COMPETENCE  
MATH  9 
SCIENCE  3 
SOCIAL STUDIES  0 
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Annex 5 
Dear Students: 
The purpose of this questionnaire is to ask about the current didactic competence that pre service 
teachers have applied in the teaching of content areas such as: Science, Social studies and Math 
in bilingual schools.    
For that reason we ask you to answer the following three questions with multiple choice.  
1. Have you ever receive an academic training to teach content areas such as: Math Social 
Studies, science and others? 
            a. yes 
b. No  
             Which ones: 
__________________________________________________________________ 
2. Have you taught content areas such as Math, Social Studies, Science and others in 
bilingual schools? 
            a. Yes 
b. No  
             Which ones: 
_________________________________________________________________ 
3. Do you consider the didactic tools and know are enough for teaching content areas 
through English?  
            a. Yes  
b. No  
4. What is your opinion about teachers who are graduated in english and for job 
opportunities have to accept to teach content areas through English. 
________________________________________________________________________
________________________________________________________________________ 
Thanks for your cooperation ! 
             Master in Education with emphasis of  English Didactics.  Universidad Libre. 
Researchers:  
Adriana  Villamarin (Mathematics teacher CNY) 
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 Sandra  Rodriguez (English Teacher Universidad el Bosque ) 
  Interview answers.   
Interviewee N.1 Luis . Gordillo 
1:yes    2. yes,   3. yes   4. yes   5.  Estos docentes precisan y necesitan una instrucción  
académica específica de las aéreas del conocimiento requeridas por las instituciones educativas. 
La informalidad en la educación y en la preparación académica perjudican la calidad educativa 
del país y de las juventudes en busca de información veras y de calidad. 
Interviewee N.2 German Correa. 
            1:yes    2. yes,   3. yes   4. yes   5.  Aprender inglés con fines únicamente comunicativos 
no será rentable en un futuro a mediano y a largo plazo. Las generaciones jóvenes en la 
actualidad están siendo capaces de autoformarse en habilidades del lenguaje como vocabulario, 
escucha e inclusive habla, haciendo que los docentes de inglés se enfoquen principalmente en 
producción textual. Por esta razón, inyectar el enseñar de una lengua extranjera con contenido 
académico de otras áreas permitiría abarcar un sinnúmero de opciones de enseñanza/aprendizaje; 
creando momentos más significantes y duraderos para los estudiantes. Asimismo, los docentes 
que por oferta laboral enseñan en diferentes áreas del conocimiento a través del inglés permiten la 
integración del currículo haciendo del inglés un vehículo no solo de comunicación internacional 
con otras comunidades, sino una herramienta extra para entender los procesos internos de 
enseñanza en Colombia. 
Interviewee N.3 Erika Lugo 
             1: No    2.yes,   3. No   4. yes   5. Teniendo en cuenta que nosotros, como licenciados en 
Ingles, en algunos colegios debemos enseñar diferentes áreas de conocimiento en inglés, me 
parece un poco salido de contexto teniendo en cuenta que no tenemos o no contamos con la 
didáctica necesaria para hacerlo y de esta manera se nos dificulta en mayor cantidad el 
desempeño de nuestro trabajo. 
Interviewee N.4 Felipe Torres 
 1: No    2. yes,   3. No   4. yes   5. Creo que es importante entender que los licenciados 
estamos sujetos a muchos cambios dentro de nuestra área, ya que la demanda laboral no es tan 
alta y por esto debemos aceptar este tipo de requrimientos como lo es dictar materias de 
contenido en Inglés. Además, esto se debe así conformismo de algunos licenciados en el 
momento de ser contratados por las instituciones y que se ven ligados en gran parte a la oferta 
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monetaria. afortunadamentee este no es mi caso, ya que la institución para la cual yo laburo, me 
ofrecio primero la opción y segundo la capacitación para poder enseñar este contenido con 
excelentes bases. 
 
Annex 6 
 
Área(s) in charge:____________________________________________________ 
The purpose of this questionnaire is to obtain information about the current didactic competence 
that  in service teachers have when teaching content areas such as: Math, Science and Social 
Studies in bilingual schools.  
For that reason we ask you to answer the following questions.   
1. Select with an X the subjects in which you have received training for teaching content 
areas in a second language.  
          _ Math 
          _Social Studies 
          _Science 
         _ None 
    2. Do you consider the didactic tools that you know enough for teaching content   areas  in 
your context. 
a. Yes 
b. No 
Why::___________________________________________________________________
________________________________________________________________________
___________________________________________________ 
  3. During your experience with bilingual schools. Do you consider the teaching methods that 
you use with students are:. 
a. enough 
b. not clear 
c. they require didactics.  
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4. Do you consider enough  the didactic tools that you have for teaching content areas?  
      a.. Yes 
      b. No 
Why:___________________________________________________________________
________________________________________________________________________
___________________________________________________ 
     5. What is your opinion about teachers who are graduated in english and for job opportunities 
have to accept to teach content areas through English.  
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
__________________  
Thanks for your cooperation! 
  
 Master in Education with emphasis of  English Didactics.  Universidad Libre. 
Researchers:  
Adriana  Villamarin (Mathematics teacher CNY) 
 Sandra  Rodriguez (English Teacher Universidad el Bosque ) 
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Annex 8  
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Annex 9 
 
Evaluation and coevaluation format 
Subject :  __________________   
Topic:______________________               
Level: 
 
STUDENT´S FORMAT FOR 
EVALUATION AND 
COEVALUATION OF ORAL 
PRESENTATIONS. 
 
 
 
 
Teacher:  
 
 
Student´s Name: 
 
Date:________________________ 
 
Level:________________________ 
 
SELF EVALUATION CO- EVALUATION 
 
1. What I liked the most about the realization of 
this task was: 
………………………………………….. 
………………………………………….. 
………………………………………….. 
………………………………………….. 
………………………………………….. 
………………………………………….. 
2. What I didn’t like about the realization of this 
task was: 
…………………………………………… 
…………………………………………… 
1. What I liked the most about my classmate´s task 
realization was:  
…………………………………………… 
…………………………………………… 
…………………………………………… 
…………………………………………… 
…………………………………………… 
…………………………………………… 
2. What I didn´t like about my classmate´s task 
realization was:  
……………………………………………. 
…………………………………………… 
 
Teacher development program  
 
114 
 
3. While doing my presentation I felt: 
a. Nervous 
b. Bored 
c. Motivated 
d. Self-confident/ comfortable. 
 
4. Were you able to accomplish the task 
according to the instructions given by the 
teacher? 
Yes_________ No_______ 
 
5. From 1 to 5 (5 being the highest score), rate 
how well the realization of this task allowed you 
to learn more English and put into practice your 
oral communication skills.  
______________________ 
6. From 1 to 5 (5 being the highest score)How 
do you evaluate your: 
  
Fluency____________ 
Pronunciation:_______________ 
Interaction strategies:___________ 
Vocabulary:__________________ 
 
7. From 1 to 5 (5 being the highest score)How 
do you evaluate this task as a contribution on 
your teaching methodology:_______________ 
 
3. During his/her presentation my classmate 
seemed to 
a. Nervous 
b. Bored 
c. Motivated 
d. Self-confident/ comfortable. 
4. Was your classmate able to accomplish the task 
according to the instructions given by the teacher? 
Yes_________ No_______ 
 
5.  From 1 to 5 (5 being the highest score), through 
the realization of this task your classmate was able 
to use what was taught in class and put into 
practice his/her oral communication skills. 
_______________________ 
6, From 1 to 5 (5 being the highest score)How do 
you evaluate your classmate´s:  
 
Fluency____________ 
Pronunciation:_______________ 
Interaction strategies:___________ 
Vocabulary:__________________ 
7. From 1 to 5 (5 being the highest score)How do 
you evaluate this task as a contribution on your 
classmate´s teaching 
methodology:_______________ 
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Coherence and cohesion 
Devices: 
Use of connectors:___________ 
Organization of ideas:___________ 
Comments / Suggestions on what can be done to 
help you improve your communicative 
competence: 
 
…………………………………………… 
…………………………………………… 
…………………………………………… 
…………………………………………… 
 
 
 
Coherence and cohesion devices: 
Use of connectors:___________ 
Organization of ideas:___________ 
Comments / Suggestions on what could help your 
classmates to improve his her communicative 
competence: 
 
…………………………………………… 
…………………………………………… 
…………………………………………… 
…………………………………………… 
…………………………………………… 
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Annex 10 
 
E. CLIL Unit Checklist 
 Theme .......................................................................................... Date ...................................  
Unit of work ................................................................................. Session ................................  
Clarifying global goals, teaching aims and learning outcomes  
______Are the global goals (vision) embedded in the unit planning?   
Content  
______Are the teacher´s presentations of new content clear?   
Language/Communication  
 ________Are students involved in learning language? Are there adequate opportunities 
  for them to practice the new language structures?    
_________Have the students got adequate vocabulary/language to answer my questions?    
 Cognition/Thinking      
 ________Has the teacher considered how she can ensure that the learners progress cognitively, 
and   how she can measure this progress?    
Culture    
 ________Has the teacher  considered how the theme of this unit can promote awareness of 
cultural difference /global citizenship?    
 Activities    
________Do the tasks designed relate to the global goals, aims and outcomes in terms of the 
4Cs?    
________Is this an initial /progress/summary/assessment activity?    
Supporting learning  
 _______Are there adequate opportunities for students to engage in practical activities to 
experience CLIL?    
 Assessment    
 ________Has the teacher considered how the learners will know what they have learnt?    
 Reflection    
 _________Is there variety (groups, pairs)?   
 _________Has she thought about what she might change in this unit? 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Annex 11 
 
Dear Students:  
We thank you in advance for answering this interview.   
 
The purpose of this interview is to inquire about the results obtained in the course "Math 
Teaching Training" and your different expectations and suggestions around it.  
 
For this reason we ask you to answer the following questions: 
 
1. What was the impact that you perceived on your teaching process? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
2. What sort of strategies and techniques did you learn during the math teaching training? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
3. What are the aspects you consider make you stronger in teaching math? 
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________ 
4. How the implementation of the “Math Teaching Training” make an impact on your 
English proficiency and methodology?  
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________ 
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Annex 12 
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Annex 14  
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Annex 15 
 
Annex 16 
 
Annex 17 
 
 
 
Teacher development program  
 
122 
Annex 18 
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Annex 19 
CONSENTIMIENTO INFORMADO 
Estimado Estudiante:  
Nos encontramos haciendo una  investigación acerca de la necesidad de proveer a los estudiantes 
de últimos semestres del programa de Educación bilingüe de la Universidad el Bosque la 
didáctica y estrategia para enseñar áreas de contenido en colegios bilingües.  
Enfocándonos en la enseñanza de  Matemáticas en Inglés como una de las áreas con mayor 
interés por parte de los estudiantes,  para  de esta manera fortalecer su práctica pedagógica y tener 
un impacto en la enseñanza y aprendizaje de Matemáticas en Ingles.  
Para el desarrollo de este proyecto de investigación se realizarán cinco intervenciones con fechas 
de: Marzo 4, Marzo 18, Marzo 25, Abril 1, y Abril 22.El estudiante podrá solicitar y conocer 
información con respecto a la investigación en caso de ser requerida.  
CONSENTIMIENTO 
Fecha: Marzo 4- 2017 
Nombre del participante: ____________________________________________ 
-Autorizo que se recojan datos de mi desempeño y opiniones durante esta investigación.  
Si: _____  No: _____ 
-Autorizo que se recojan videos y fotografías durante la investigación. 
Si: _____ No: _____ 
Firma: _________________________________ 
CC. No.________________________________ 
Profesoras  investigadoras: 
Sandra Rodríguez Orjuela                Adriana Milena Villamarin Cáceres. 
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Annex 20 
 
Annex 21 
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Annex 22 
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Annex 24 
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